
From: Stamp, Jen
To: Bierwagen, Britta; Gibbs, David; Kate Macneale; Jackson, Susank; Somerville, Eric; Anna Hamilton; Norton, Douglas; Marshalonis, Dino; Herger, Lillian; Labiosa, Rochelle; Hill, Ryan

A.; Leibowitz, Scott
Subject: Dec 14 call on Puget Sound BCG restore/protect work
Date: Monday, December 04, 2017 6:43:39 AM
Attachments: ArticleIdeas_20171203.pptx

Sites_RestoreProtect_BCG_20171203.xlsx
Thornbrugh_IWI_Table1.pdf
Hill_ConserveRestore.pdf

Hello everyone,
I wanted to touch base with you about our upcoming call/meeting on Dec 14 (11-1pm eastern; you should have received a calendar invite from Britta
– if not, please let her know and she’ll add you to the contact list (Bierwagen.Britta@epa.gov)). We’re still working on an agenda but I wanted to send
along some information that will help bring you up to speed on the types of things we’re planning to discuss. The attached PowerPoint is the best
place to start, followed by the Excel file. You’ll see that we’re looking to bring together a number of different tools – the B-IBI, BCG, IWI and ICI, Ryan’s
predictive biological condition model, RCP, WSIO, climate change projections – and tap into the multiphase project that is underway in the Puget
Sound lowland to identify and prioritize streams and their contributing basins for restoration and protection. The end goal for this phase of work is a
draft journal article.
Below are links to reports describing the ongoing work in the Puget Sound, in case you are interested in reading up on it before our meeting.
I’ll be in touch with an agenda by the end of the week, and look forward to our upcoming discussion. Thanks!
Jen
A 2-page summary
http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/SummaryReport.pdf
A report that outlines the decision framework
http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/B-IBI_RestorationFrameworkSiteID.PDF
A final report for this first phase of the project
http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/ProtectRestorePS_BIBI_Basins.PDF
An appendix with preliminary, site-specific recommendations for 54 basins
http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/ProtectRestorePS_BIBI_Basins_SiteSummaries_AppL.PDF
A description of the first phase of the project and additional material
http://www.pugetsoundstreambenthos.org/Projects/Restoration-Priorities-2014.aspx

Jen Stamp | Aquatic Ecologist
Voice: 802.229.4508 (office) 802.839.8603 (cell)| Fax: 802.223.6551 Jen.Stamp@tetratech.com
Tetra Tech | Complex World, Clear Solutions
73 Main Street, Suite 38 | Montpelier, VT 05602 | www.ttwater.com | NASDAQ:TTEK
PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or use of this
communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended recipient, please
notify the sender by replying to this message and then delete it from your system.
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Identify best candidates for restoration

Stressor ID

Select restoration strategy

Adaptation design tool? 

Implementation

Measure effectiveness 

(with biology)











Evaluate IWI components? Hydrologic regulation, chemistry, sediment, hydrologic connectivity, temperature, habitat; also evaluate the associated ‘major stressor’ StreamCat inputs?

Biology: develop lists of indicator taxa for specific stressors (note: these already exist for sediment tolerance & thermal tolerance in our dataset).

Is there a compendium with information on which strategies work best for a given stressor (or suite of stressors?); if not, we should advocate for the creation of an accessible repository of this information.

Also consider biological restoration goals & how they are defined… our BCG work on Level 1/historic condition could be helpful here (if BCG level 1 isn’t a reasonable attainment goal, where should we set the bar?)

Consider the scale of the project (and level of disturbance) when setting goals and timelines

This is a tool that was developed for corals but can be applied to streams; it takes you through a formal process (with worksheet templates) during which you consider how climate change factors into your restoration strategies

Countless ways to do this. Propose ‘core components’ (that apply beyond our study area) and discuss ways that existing resources, such as the BCG, B-IBI, IWI/ICI, RCP, WSIO, can be used to help prioritize sites.

Discuss policy questions that arise during this process (e.g., invest in fair vs totally hammered sites = more bang for the buck?).

Discuss adding a CC component (what would this look like, and how would it influence prioritization?).

Discuss how this process is valuable even if local factors (e.g., land ownership) end up swamping these considerations in the end.

B-IBI and BCG. Too coarse for short-term indicators?

Develop specific indicator metrics for short-term indicators?

Climate change considerations too? (e.g., modify metrics to include thermal tolerance, similar to what we did for the BCG climate pilot).

What do we know about timelines for biology (expect 5-10 years if certain conditions are met?)

Comparative analyses – why are some sites improving more than others?

RESTORATION
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Identify best candidates for protection

Stressor ID

Select protection strategy

Adaptation design tool? 

Implementation

Measure effectiveness 

(with biology)









Evaluate IWI components? Hydrologic regulation, chemistry, sediment, hydrologic connectivity, temperature, habitat; also evaluate the associated ‘major stressor’ StreamCat inputs? Not restricted to catchments with sampling sites.

Biology: assuming climate change is the major expected stressor, develop lists of CC indicator taxa like we’ve been doing for the climate pilot project

Are certain strategies more effective than others?

Consider goals & how they are defined… our BCG work on Level 1/historic condition could be helpful here.

Also discuss how these sites are the standard against which other sites are judged; what if this bar changes due to climate change? Important to keep attainment goals realistic, yet 

This is a tool that was developed for corals but can be applied to streams; it takes you through a formal process (with worksheet templates) during which you consider how climate change factors into your restoration strategies.

Not sure this step is relevant here (may just be for restoration strategies)

Countless ways to do this. Propose ‘core components’ (that apply beyond our study area) and discuss ways that existing resources, such as the BCG, B-IBI, IWI/ICI, RCP, WSIO, can be used to help prioritize sites.

Discuss key policy questions (e.g., where to invest? Public vs. private land?).

Discuss adding a CC component (what would this look like, and how would it influence prioritization?).

Discuss how this process is valuable even if local factors (e.g., land ownership) end up swamping these considerations in the end.

B-IBI and BCG. Too coarse for short-term indicators?

Develop specific indicator metrics for short-term indicators?

Climate change considerations too? (e.g., modify metrics to include thermal tolerance, similar to what we did for the BCG climate pilot).

Comparative analyses - evaluate what makes some sites more resilient than others.

PROTECTION OF BEST SITES





Case study/journal article –



Tap into the multiphase project that is using Puget Sound lowland B-IBI data to help identify and prioritize streams and their contributing basins for restoration and protection. The second phase – creating more detailed assessments of stressors and developing basin-specific plans for restoration and protection – is currently underway. See Notes for links to reports on project & prioritization scheme they used. See attached Excel file for list of sites, BCG, IWI and thermal and hydrologic info (historic and future).



Bring in the new BCG model (to supplement not replace the B-IBI).



Bring in the IWI and Ryan’s mapping of predictive biological condition (assuming it’s far enough along in the clearance and publication process to allow for this)?



What additional information can we glean from the expert BCG panel? indicator metrics and taxa? restoration goals?



Green stars = excellent

Orange circles = fair





a 2-page summary

http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/SummaryReport.pdf

 

a report that outlines the decision framework

http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/B-IBI_RestorationFrameworkSiteID.PDF

 

a final report for this first phase of the project http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/ProtectRestorePS_BIBI_Basins.PDF

 

an appendix with preliminary, site-specific recommendations for 54 basins http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/ProtectRestorePS_BIBI_Basins_SiteSummaries_AppL.PDF

a description of the first phase of the project and additional material

http://www.pugetsoundstreambenthos.org/Projects/Restoration-Priorities-2014.aspx
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Thoughts on potential climate components





Proposed metrics - temperature

		BCG metrics		Expected response

		Number of highly sensitive taxa		Likely to decrease

		% Attribute Ii+II+III taxa		

		% Attribute Ii+II+III individuals		

		Number of sensitive EPT taxa		

		% Attribute V+VI taxa		Likely to increase

		% Attribute V+VI individuals		
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Metrics used in the BCG rules

Additional metrics (not part of BCG model) to help interpret changes

Expected response to increasing stream temperatures

		Number of highly sensitive cold water taxa

		% Attribute Ii+II+III cold water taxa

		% Attribute Ii+II+III cold water individuals

		Number of sensitive cold water EPT taxa
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‘Top indicator’ taxa for temperature?

Trying to limit the number of taxa on the list to keep it manageable

Small to mid-size streams (<30 mi2)

‘Representative’ - found in good numbers in both ecoregions

Sensitive cold & cool/warm taxa (Attribute Ii,II,III) expected to respond to temperature 

Track shifts in distributions over time (e.g., every 5 yrs), using all available regional data

6

Other cool/warm taxa being considered (however these are more tolerant and may increase in response to other stressors)

Malenka (att4 stonefly)

Optioservus (att4 beetle)

		Order		Thermal indicator taxa (BCG attribute Ii, II, III)		Expected response

		Ephemeroptera		cold: Cinygmula (att3), Drunella doddsii (att2), Attenella delantala (att2)		Likely to decrease

				cool/warm: Diphetor hageni (att3)		Likely to increase

		Plecoptera		cold: Paraperla (att2), Zapada oregonensis group (att3)		Likely to decrease

				cool/warm: Calineuria californica (att2)		Likely to increase

		Trichoptera		cold: Rhyacophila narvae (att2), Brachycentrus americanus (att2)		Likely to decrease

				cool/warm: Psychoglypha (att3)		Likely to increase

		Coleoptera		cold: Heterlimnius corpulentus (att2)		Likely to decrease

				cool/warm: Cleptelmis addenda (att3)		Likely to increase

		Diptera		cold: Glutops (att2), Dixa (att3)		Likely to decrease

				cool/warm: Antocha (att3)		Likely to increase



Note: we’re in the process of updating this list…





Proposed metrics & indicator taxa

Summer flows, high flow events, earlier spring peak flow
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		Exposure		Proposed metrics or indicator taxa		Expected response

		Reduced summer low flows		Number of long-lived taxa (require water year-round)		Likely to decrease

				% Predator taxa		Likely to increase

		More floods or high flow events		Density		Initial drop, then typically rebounds

				% Baetis tricaudatus complex and Simulium individuals		Typically high after a flow disturbance (natural or manmade)

				Dolophilodes (att2 caddisfly)		Likely to drop out. Any other taxa sensitive to substrate disturbance?

		Earlier spring peak flows, temperatures warm sooner		Number of seasonal sensitive (Attribute I+II+III) taxa (14 taxa on list right now; 7 are from the family Ephemerellidae)		Likely to drop out? (emerge earlier)









7





8

Identifying thermal transition areas

Cold water areas

Which ‘excellent’ and ‘fair’ sites are projected to experience the greatest thermal and hydrologic change?
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Setting benchmarks for biological condition



If sensitive and highly sensitive taxa drop out of BCG Level 2 sites by mid or late century due to loss of thermally suitable habitat, will we need to modify expectations for best attainable condition? (and establish a new benchmark)





Urban



More heavy precipitation events  

More flash floods? (CC may exacerbate effects of impervious surfaces on runoff)

More CSOs? CC may amplify the likelihood of contaminated overland flow or combined sewer overflows (due to exceedance of capacity of drains)

Temperature

More episodic spikes in stream temperature during summer rainfall events? (occurs when runoff washes over hot pavement and enters the stream) (Nelson and Palmer 2007, Hester and Bauman 2013)

Reduced water quality

Toxicity – will CC exacerbate ‘first flush events’?

Reduced summer flows – less dilution/more concentrated pollutants?



Future urban growth

Rising water demands – exacerbate summer low flows?

Removal of riparian vegetation – exacerbate temperature increases (allows more solar radiation to reach the water surface, thereby directly increasing water temperature; Moore et al. 2005)

10

Interactions of CC with existing stressors

(y-axis of BCG)
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Interactions of CC with existing stressors

Agricultural



More heavy precipitation events

More nutrient and sediment loading? (but also more dilution?)

Reduced summer flows

Reduced water quality, due to less dilution/more concentrated pollutants? 

Reduced flows & rising temperatures may be exacerbated by channel alterations associated with agriculture, such as widening, shallowing, or other forms of ditching (Poole and Berman 2001; Moore et al. 2005)



Future ag growth

Rising water demands, due to withdrawals of water for irrigation and livestock production – will these exacerbate summer low flows & temperature increases?

Removal of riparian vegetation – exacerbate temperature increases (allows more solar radiation to reach the water surface, thereby directly increasing water temperature; Moore et al. 2005)
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Climate-Smart Cycle with Adaptation Design Framework







  5. Evaluate 

& select adaptation actions

4. Identify adaptation options

7. Track 

& evaluate adaptation actions

1. Define planning purpose & objectives 

6. Implement priority adaptation actions

2. Assess 

climate impacts & vulnerabilities

3. Review

& revise goals & objectives

 





General Adaptation Strategies

Specific Adaptation Options

Climate-Smart Design Considerations





CCAP project’s version of the Climate-Smart Cycle—a generalized cycle viewed through a climate change lens

--Given the coral reef community’s sophisticated knowledge and methods for vulnerability and resilience assessment, we have focused on Step 4

--Centerpiece of cycle reflects management options, with emphasis on identifying/brainstorming options through a climate adaptation lens, and subjecting them to a rigorous process of “climate-smart design”

--We built a Compendium of adaptation options drawn from the literature, “binned” according to strategy, and with example design considerations



NOTE: the Adaptation Design Tool can work at multiple levels. It can be used to brainstorm lost of options (step 4) in order to evaluate and select priority actions in a climate-smart way; and, it can also be used once actions have been selected, in order to delve into greater design detail to inform implementation planning (Step 6)
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CCAP Adaptation Design Tool: Flow Chart of Activities








Activity 1

Examine Climate-Smart Design Considerations

Activity 2

Expand the list of Adaptation Options

Worksheet 1A 

Apply Category 1 design considerations: impacts of climate change on target stressor(s)

Worksheet 1B

Apply Category 2 design considerations: impacts of climate change on management actions 

Worksheet 2 

Identify additional site-specific adaptation actions 

Supplementary Output 2: Sequencing requirements and interactions among actions



Output:

Climate-Smart Management actions

Iterate to Activity1

Input: Ideas from CCAP Compendium 

Input: Vulnerability & resilience potential information

Supplementary Output 1:

Data and information gaps and research needs



Input: Existing management actions

Input: Vulnerability & resilience potential information



Parker et al. (2017)
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Worksheet 1A example (partial)






		A1		A2		A3		A4		A		A6		A7

		Action number		Existing management action		Stressor(s) of concern		Climate change effects on stressor(s): direction, magnitude, mechanism, uncertainty		Timing of climate change effects		Implications for effectiveness metrics and how to measure them		Notes

		1		Plant riparian buffers along the Rio Loco where it passes through farms 		Terrestrial sediment and nutrients		Storms may become more intense, leading to precipitation events with more runoff carrying sediment and nutrients from land (SWCS 2003), especially on high slope farms along the Rio Loco. The percent increases in erosion and runoff will likely be greater than the percent increase in precipitation (SWCS 2003; Nearing et al. 2004). High magnitude, low uncertainty.
Stormwater plumes may extend further into the ocean, impacting more coral reefs. High magnitude, low uncertainty.  
Sediment and nutrient runoff may be exacerbated by warmer air temperatures that are expected to render soils more erosion-prone (Farrell 2014). Medium magnitude, low uncertainty. 
Storms of sufficient intensity to release levels of sediment and nutrients exceeding reefs’ tolerance may occur more frequently. High magnitude, medium uncertainty.
Sediment and nutrient delivery may become more intermittent due to changing precipitation patterns. Medium magnitude, medium uncertainty. 
 		Increasingly violent storms are already occurring
Mudslides have been occurring on steep slopes with greater frequency. 
Storm intensity will likely continue to increase over the coming decades.		Effectiveness metrics: Reduction by X, Y and Z percent of sediment and nutrient (N and P) loads originating from farms.
Implications for effectiveness metrics: In addition to reducing monthly average loads, loads following storms will need to be reduced by a larger percentage to keep LBSP from crossing reefs’ thresholds. Because reefs’ LBSP thresholds may be crossed more often due to increased storm intensities, the impact of LBSP from individual storms may increase relative to the impact of chronic LBSP loads.
Implications for how to measure effectiveness metrics: Water quality monitoring stations should be located down-channel of farms with cover crops and those without (for comparison). It will become more important to have long-term sampling that reflects extreme storms (including throughout storms). Sampling will likely need to record a broader range of LBSP loads.
 
 
 		Sediment loads may need to be minimized over a multi-day timescale, while nutrients may need to be minimized over a multi-week timescale.
How much are 2-, 5-, 10-, and 25-year storms expected to change by 2050?
How much of a reduction in runoff from use of riparian buffers is necessary to reduce runoff to levels that reefs can tolerate in conjunction with other management measures?
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Worksheet 1B example (partial)

		B1		B2		B3		B4		B5		B6		B7		B8

		Action number		Existing management action		Changes in effectiveness of management action due to: climate impacts on target stressor		Changes in effectiveness of management action due to: climate impacts on management action		Time frame or constraint for using the action and implementation (e.g., urgency, longer or shorter term) 		What changes are needed to adapt the action (place, time, and engineering design) 		Climate-Smart Management Action		Notes

		1		Plant riparian buffers along the Rio Loco where it passes through farms		Riparian buffers may not be wide enough to slow surface runoff from stronger storms sufficiently to let sediment settle out and prevent channels through the buffer from forming. 
Riparian buffers may not be wide enough to allow adequate infiltration for roots to absorb dissolved nutrients. 
Runoff balance could shift between subsurface flow and surface runoff, allowing more runoff to bypass roots and reach waterbodies. 
Soil may become more erosion-prone if it becomes drier and more compacted (smaller soil pores leading to less infiltration and more surface flow), producing more sediment and surface runoff.		Riparian buffers may be eroded more easily by more powerful surface flows in stronger storms. 
Riparian buffers nearest the streams/Rio Loco may be eroded more easily by larger in-stream flows.
Buffer vegetation may need to be more drought- and heat-resistant to survive and retain soils made drier by warmer air and more intermittent precipitation.  
Wherever the Rio Loco or its tributaries are very deeply incised, the roots of buffer vegetation may not extend deep enough to reach streamflow or groundwater, and therefore may not hold banks together, may not intercept subsurface flow, and may die. 
Grass buffers strips may need to be maintained (cleaned out) more often because of faster sediment accumulation from larger storms (http://www.soil.ncsu.edu/publications/BMPs/buffers.html) 		This can be implemented immediately. It has the potential to quickly affect sediment and nutrient loads.		Riparian buffer plants need to be selected for both drought and high-flow resistance. They should tolerate higher temperatures and drier soils than they currently experience. 
Buffer widths need to be designed to trap sediment in surface flow and allow infiltration of water with dissolved nutrients into soil during larger flows (or larger flows more frequently).
It might be best to preferentially buffer ones that have larger catchments, so that more lateral flow is intercepted. But buffer locations should also consider how water flow will change across farms and in streams due to altered precipitation patterns and soil properties. 
Use vegetation that will send roots to soil depths that are expected to intercept runoff under new soil properties, air temperatures, and precipitation regimes. 		Plant riparian buffers that will be an adequate width to withstand and intercept potentially larger surface and subsurface flows across farms. The buffers should be planted in locations that will intercept the maximum runoff possible (probably determined by hydrological models). Buffer plants should be able to withstand larger in-stream flows and across-farm flows, hold together drier soils, and withstand higher air temperatures with potentially longer dry periods. 		Where are the best places to plant buffers (particular farms and locations in farms)?
What would be good buffer plants at high altitudes and steep slopes? 
How can we get buy-in from farmers for this effort? 
How will balance of runoff shift between surface and sub-surface?
River restoration in these areas would provide a larger floodplain.
How to balance buffering larger (year-round) streams against buffering smaller (seasonal) streams? Research from temperate regions might be applicable here, in addition to tropical buffer research.
Modeled buffer-climate change interaction here: http://adsabs.harvard.edu/abs/2010AGUFMGC51I0836C
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metadata

		Name		Units		Description

		Designation				Excellent or fair, based on: King County. 2014. B-IBI Restoration Decision Framework and Site Identification - see more info below

		Site_Code				Station identifier

		DrArea (mi2)				drainage area (total catchment)

		Type				stream type for BCG - NHD flowline slope <1% = depo; slope ≥ 1% trans/eros

		Selected				top picks by King County/Puget Sound Partnership

		# Samples with modeled BCG scores				self-explanatory (some sites aren't in BCG dataset, or don't match with NHD, etc.)

		BCG_best				best modeled BCG level

		BCG_worst				worst modeled BCG level

		BCG_notes				notes explaining why some sites did not have BCG outputs

		HUC_8				self-explanatory

		HUC_10				self-explanatory

		HUC_12				self-explanatory

		HU_10_NAME				self-explanatory

		HU_12_NAME				self-explanatory

		COMID				NHDPlus v2 unique catchment identifier

		STATE				self-explanatory

		StreamOrder				self-explanatory

		WsAreaSqKm				total watershed area (km2) based on NHDplus v2 (not based on exact watershed delineation)

		IWI				Index of Watershed integrity score (received from Zach on 11/21/17)

		WHYD				Index of Watershed integrity- hydrologic regulation (received from Zach on 11/21/17)

		WCHEM				Index of Watershed integrity - water chemistry (received from Zach on 11/21/17)

		WSED				Index of Watershed integrity- sediment (received from Zach on 11/21/17)

		WCONN				Index of Watershed integrity - hydrologic connectivity (received from Zach on 11/21/17)

		WTEMP				Index of Watershed integrity - temperature (received from Zach on 11/21/17)

		WHABT				Index of Watershed integrity - habitat (received from Zach on 11/21/17)

		CatAreaSqKm				local catchment area (km2) based on NHDplus v2

		ICI				Index of Catchment integrity score (received from Zach on 11/21/17)

		CHYD				Index of Catchment integrity- hydrologic regulation (received from Zach on 11/21/17)

		CCHEM				Index of Catchment integrity - water chemistry (received from Zach on 11/21/17)

		CSED				Index of Catchment integrity- sediment (received from Zach on 11/21/17)

		CCONN				Index of Catchment - hydrologic connectivity (received from Zach on 11/21/17)

		CTEMP				Index of Catchment integrity - temperature (received from Zach on 11/21/17)

		CHABT				Index of Catchment integrity - habitat (received from Zach on 11/21/17)

		MA		cubic feet per second		Mean annual flow is calculated as the mean of the yearly cumulative discharge values

		MS		cubic feet per second		Mean summer flow is the average of daily flow between June 1 and September 30

		W95		number of days		Winter 95 is the number of daily flows between December 1 and March 31 which exceed the 95th percentile of daily flows across the entire year

		W99		number of days		Winter 99 is similar to W95 but is evaluated for the 99th percentile

		Q1_5		cubic feet per second		The 1.5 year flood is calculated by first finding the annual maximum series of flows (i.e. the highest flow each year). The 33rd percentile of the annual maximum series defines the flow which occurs every 1.5 years, on average

		CFM		day of the water year		Center of flow mass/center of timing is calculated using a weighted mean: (flow1*1+flow2*2+…flow365*365)/(flow1+flow2+…flow365) where flowi is the flow volume on day i of the water year

		NorWeST - flowline match

		S1_93_11		°C		modeled August stream temperature from 1993-2011

		S30_2040D		°C		Future scenario based on global climate model ensemble averages that represent the A1B warming trajectory for 2040s (2030 - 2059). Future stream deltas within a processing unit were based on similar projected changes in August air temperature and stream discharge, but also accounted for differential warming of streams by using historical temperatures to scale temperature increases so that cold streams warm less than warm streams

		S32_2080D		°C		Future scenario based on global climate model ensemble averages that represent the A1B warming trajectory for 2080s (2070-2099). Future stream deltas within a processing unit were based on similar projected changes in August air temperature and stream discharge, but also accounted for differential warming of streams by using historical temperatures to scale temperature increases so that cold streams warm less than warm streams.

		KING COUNTY PROJECT

		These are sites that were selected for further consideration as part of King County's Restore and Protect project, phase II

		BIBI data were downloaded from the PSSB database and a variety of criteria were used to select this subset (more details can be provided if interested)

		The lists represent the final "fair" and "excellent" sites that were evaluated; from these lists, four "fair" sites were selected and 10 "excellent" sites were selected.

		The process of identifying and selecting sites for restoration and protection is dynamic - the list fluctuates as more data become available each year and as different criteria are added. 

		Therefore, evaluating these sites with other models may be interesting and useful, but we should not think these are the end-all-be-all lists. 

		The sites that were selected for the current project were selected largely based on whether or not they were accessible, how much the watershed was urbanized, whether there were salmonids in the basin, etc.



		They describe the first phase of a multiphase project that is using Puget Sound lowland B-IBI data to help identify and prioritize streams and their contributing basins for restoration and protection. The second phase – creating more detailed assessments of stressors and developing basin-specific plans for restoration and protection – is currently underway

		The links include:

		a 2-page summary

		http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/SummaryReport.pdf



		a report that outlines the decision framework

		http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/B-IBI_RestorationFrameworkSiteID.PDF



		a final report for this first phase of the project http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/ProtectRestorePS_BIBI_Basins.PDF



		an appendix with preliminary, site-specific recommendations for 54 basins http://www.pugetsoundstreambenthos.org/Projects/Restoration_Priorities_2014/documents/ProtectRestorePS_BIBI_Basins_SiteSummaries_AppL.PDF

		a description of the first phase of the project and additional material

		http://www.pugetsoundstreambenthos.org/Projects/Restoration-Priorities-2014.aspx
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Exc_wHUC_BCG

		Designation		Site_Code		DrArea (mi2)		Type		Selected		# samples with modeled BCG scores		BCG_best		BCG_worst		BCG_notes		HUC_8		HUC_10		HUC_12		HU_10_NAME		HU_12_NAME		COMID		STATE		StreamOrder		WsAreaSqKm		IWI		WHYD		WCHEM		WSED		WCONN		WTEMP		WHABT		CatAreaSqKm		ICI		CHYD		CCHEM		CSED		CCONN		CTEMP		CHABT		MA_Hist		MA_2040		MA_2080		MS_Hist		MS_2040		MS_2080		W95_Hist		W95_2040		W95_2080		W99_Hist		W99_2040		W99_2080		Q1_5_Hist		Q1_5_2040		Q1_5_2080		CFM_Hist		CFM_2040		CFM_2080		NorWeST - flowline match		S1_93_11		S30_2040D		S32_2080D

		Excellent		05B														not in BCG dbase		17110010		1711001006		171100100602		Lower Snoqualmie River		Cherry Creek		23970845		Washington		3		50.3343		0.9045239381		0.9960197702		0.9777588322		0.9762190553		0.9883956411		0.9881758873		0.9741100047		10.3716		0.8816759086		0.9948207553		0.9754747358		0.9749262597		0.9813671059		0.9794676287		0.9695155034		43.5523669710		44.9582169873		45.0992573175		18.5997972074		15.6940687859		14.4433342674		12.448275862069		12.620689655172		12.586206896552		2.586206896552		2.344827586207		2.379310344828		262.0953246762		296.087213016		305.709315270		153.413793103448		146.896551724138		144.172413793103		maybe		15.65		17.09		18.06

		Excellent		07CHR045515				trans_eros										in dbase but missing drainage area		17110010		1711001006		171100100602		Lower Snoqualmie River		Cherry Creek		23970845		Washington		3		50.3343		0.9045239381		0.9960197702		0.9777588322		0.9762190553		0.9883956411		0.9881758873		0.9741100047		10.3716		0.8816759086		0.9948207553		0.9754747358		0.9749262597		0.9813671059		0.9794676287		0.9695155034		43.5523669710		44.9582169873		45.0992573175		18.5997972074		15.6940687859		14.4433342674		12.448275862069		12.620689655172		12.586206896552		2.586206896552		2.344827586207		2.379310344828		262.0953246762		296.087213016		305.709315270		153.413793103448		146.896551724138		144.172413793103				15.08		16.51		17.48

		Excellent		07CHR070059				trans_eros		yes								in dbase but missing drainage area		17110010		1711001006		171100100602		Lower Snoqualmie River		Cherry Creek		23970979		Washington		2		8.0451		0.8690118465		0.9882347738		0.9728751827		0.9768908258		0.9762657168		0.9761514932		0.9709059165		2.0268		0.9107613046		0.9973112789		0.9785880537		0.9757281861		0.9922426639		0.9901477833		0.973480291		6.6738471619		6.8753283239		6.8851931980		2.9628506309		2.5014770787		2.3006274273		12.103448275862		12.103448275862		12.275862068966		2.482758620690		2.482758620690		2.517241379310		38.3385134202		45.092098710		45.489843146		155.586206896552		149.344827586207		146.551724137931				14.90		16.33		17.30

		Excellent		08BEA3737														in dbase but missing drainage area		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538112		Washington		2		37.7928		0.7765755507		0.9853115855		0.9548854641		0.9635685535		0.9588312813		0.9469147669		0.9434592353		1.9305		0.7576690308		0.9814428904		0.9530466989		0.9556860791		0.9562212624		0.9442579423		0.9387198871		19.2587818700		20.0200893853		20.1163099364		9.5342561839		8.3346734833		7.7293988438		11.655172413793		11.862068965517		11.862068965517		2.310344827586		2.206896551724		2.172413793103		146.6771695299		168.326959377		175.451242685		155.758620689655		149.931034482759		147.310344827586		no		16.59		18.04		19.01

		Excellent		08BEA3826		1.69		trans_eros										problem with 2013 rep entry (Samp0268) in Tt dbase; other samples ok		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538246		Washington		1		1.9125		0.7772170012		0.983145098		0.9462140826		0.9553254275		0.9684599053		0.9599271403		0.9407278749		1.9125		0.7904828483		0.983145098		0.9461966244		0.960339979		0.9697520847		0.9599271403		0.9505378984		0.9541515058		0.9986803715		1.0039044545		0.4544259928		0.3939456966		0.3635337825		11.724137931034		11.931034482759		12.000000000000		2.344827586207		2.241379310345		2.275862068966		6.8144756166		8.229182770		8.571420677		154.310344827586		148.413793103448		145.724137931035				14.54		15.97		16.93

		Excellent		08CED4192				trans_eros		yes								in dbase but missing drainage area; several old (pre-2010) samples		17110012		1711001201		171100120106		Cedar River		Madsen Creek-Cedar River		24538536		Washington		1		5.9184		0.8050945831		0.977069545		0.9578138952		0.9646297764		0.9877328898		0.9763477694		0.9247739285		5.9184		0.8182498621		0.977105135		0.9582038987		0.9682999023		0.9880423645		0.9763477694		0.9356140154		4.1923655108		4.3483372916		4.3688586701		1.7251187390		1.4641594249		1.3538035422		13.206896551724		13.172413793103		13.344827586207		2.793103448276		2.551724137931		2.517241379310		27.4540175196		29.235158144		30.746044840		155.137931034483		149.344827586207		146.931034482759				11.92		13.33		14.27

		Excellent		08CED4479				trans_eros										in dbase but old (pre-2010) samples		17110012		1711001201		171100120105		Cedar River		Rock Creek-Cedar River		24537918		Washington		4		350.9937		0.8015489126		0.9741735727		0.9522743997		0.9627767432		0.9702582951		0.9675583078		0.9559638608		0.5283		0.8945012633		0.9827309737		0.9789738165		0.9771280313		0.985881628		0.9958071279		0.9692231105		690.0042185836		702.8208828754		704.1570526951		268.9153168806		168.6594841574		137.9395610969		11.241379310345		13.068965517241		13.655172413793		2.758620689655		2.931034482759		2.965517241379		4842.7754461526		5361.697470046		5751.605941004		152.448275862069		137.931034482759		131.965517241379				13.60		15.02		15.97

		Excellent		08CED4975		1.65		trans_eros				3		2		3				17110012		1711001201		171100120105		Cedar River		Rock Creek-Cedar River		24538484		Washington		1		4.3272		0.9326865263		0.9995389628		0.9726525339		0.9859670752		0.9944084912		0.9940701489		0.984314728		4.3272		0.9380902358		0.9995389628		0.9726194311		0.9875363814		0.9954037512		0.9940701489		0.987489613		5.5214174338		5.6105994972		5.6062053833		2.0040100354		1.6309942386		1.4803777459		13.103448275862		13.172413793103		13.137931034483		2.827586206897		2.758620689655		2.689655172414		37.2429045300		42.983099704		45.400454818		144.931034482759		139.310344827586		137.103448275862				12.85		14.27		15.22

		Excellent		08CED5032														not in BCG dbase		17110012		1711001201		171100120105		Cedar River		Rock Creek-Cedar River		947110254		Washington		2		12.8943		0.9080252539		0.9947406779		0.9711469495		0.9837057163		0.9864680653		0.988832853		0.979562129		8.4303		0.9423713262		0.9994925447		0.974234015		0.9883276206		0.9964487376		0.995473251		0.9871740416		17.2152800471		17.5028853198		17.4919919209		6.2240949736		5.0494854427		4.5773368637		13.206896551724		13.172413793103		13.172413793103		2.793103448276		2.655172413793		2.655172413793		113.6209093907		129.062640667		134.954706666		144.862068965517		139.103448275862		136.896551724138				13.51		14.93		15.89

		Excellent		08EVA3813														not in BCG dbase		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538318		Washington		2		33.0318		0.7030346289		0.9733526865		0.9388203112		0.9471165094		0.9387985365		0.9198698806		0.9406364389		10.8558		0.6821057945		0.9709586127		0.9377641248		0.9521485658		0.9243769705		0.8986622433		0.9471245108		18.3653279069		19.2611883934		19.4285313159		8.7214068428		7.8043864297		7.3631464272		12.586206896552		12.620689655172		12.689655172414		2.517241379310		2.275862068966		2.275862068966		111.5378590082		127.772565169		132.775583841		155.034482758621		149.793103448276		147.482758620690		no		15.15		16.58		17.55

		Excellent		08EVA4077														not in BCG dbase		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538320		Washington		1		7.8426		0.7153692756		0.9729041389		0.94086399		0.9475404895		0.9473094492		0.9311926606		0.9349840349		7.8426		0.7284106648		0.9729041389		0.9408471026		0.9533387028		0.948253321		0.9311926606		0.9453139173		4.1546992459		4.3587173438		4.3872563206		1.8744181319		1.6318863639		1.5162410209		12.206896551724		12.689655172414		12.655172413793		2.517241379310		2.310344827586		2.344827586207		26.0388058459		30.784439401		31.828162918		154.379310344828		148.896551724138		146.344827586207				12.81		14.23		15.18

		Excellent		08ISS4294		4.68		trans_eros				4		2		3				17110012		1711001202		171100120201		Lake Sammamish		Headwaters Sammamish River		24538146		Washington		2		12.2274		0.8567892565		0.996029232		0.9697141157		0.9790053189		0.9713321156		0.9694109772		0.9622711765		0.6255		0.7284558314		0.9856235012		0.9473513641		0.96474986		0.9320500189		0.9132791328		0.9500000117		15.1521350965		15.4590937435		15.4397731575		5.6011437333		4.5730938495		4.1609400854		12.896551724138		13.034482758621		13.068965517241		2.655172413793		2.551724137931		2.517241379310		107.0247201923		105.299674837		111.106102748		149.068965517241		142.965517241379		140.482758620690				14.31		15.73		16.70

		Excellent		08ISS4724		4.44		trans_eros				4		3		3				17110012		1711001202		171100120201		Lake Sammamish		Headwaters Sammamish River		24538098		Washington		1		19.8333		0.8345321		0.9807823693		0.9602587132		0.9649565467		0.9865006582		0.9751861461		0.9545297755		12.8403		0.8017042955		0.9722039964		0.9518937174		0.9634800808		0.9834367273		0.9627306162		0.9496736786		20.7995542357		21.2739281530		21.2942494897		8.3396158592		6.9605029517		6.3980359259		12.551724137931		12.586206896552		12.655172413793		2.724137931034		2.586206896552		2.586206896552		150.6235582450		161.945440324		165.721293717		150.586206896552		144.758620689655		142.379310344828				13.73		15.16		16.11

		Excellent		08LIT2692		5.90		depo				3		3		3				17110012		1711001203		171100120304		Middle Sammamish River		Bear Creek-Sammamish River		24538184		Washington		1		24.5844		0.7456763533		0.97834877		0.942211712		0.9605515435		0.949289221		0.933649082		0.9501786572		24.5844		0.7555917197		0.97834877		0.9422060765		0.9648795705		0.9495186811		0.933649082		0.9582686639		12.4489770108		12.9823144199		13.1044744432		6.4675567916		5.8385485677		5.5132007251		12.482758620690		12.655172413793		12.620689655172		2.551724137931		2.413793103448		2.413793103448		84.8342943378		93.210880901		95.729807889		157.206896551724		152.068965517241		149.724137931035				13.53		14.95		15.91

		Excellent		08LIT2876														not in BCG dbase		17110012		1711001203		171100120304		Middle Sammamish River		Bear Creek-Sammamish River		24538182		Washington		1		3.2013		0.7310230358		0.9706395839		0.9374040544		0.9677804718		0.9386360959		0.9197722567		0.9615941775		3.2013		0.739804231		0.9706395839		0.9373896767		0.9713181007		0.9396739598		0.9197722567		0.9685446941		1.4668747658		1.5196620910		1.5289770699		0.7798751040		0.7010611537		0.6581181193		12.206896551724		12.103448275862		12.068965517241		2.344827586207		2.379310344828		2.379310344828		11.5111932486		14.225188090		14.328419777		157.000000000000		151.965517241379		149.517241379310				14.10		15.53		16.49

		Excellent		09COV1165														not in BCG dbase		17110013		1711001303		171100130301		Lower Green River		Ravensdale Creek		23977818		Washington		2		87.8571		0.7552449817		0.9852852016		0.9585183624		0.9644000843		0.9439096559		0.9228293394		0.9519549339		3.834		0.7060155207		0.9733971049		0.9352796776		0.9709832764		0.9250276841		0.8981952648		0.9612701552		62.1399747158		64.2210771423		64.4100050222		25.9480299140		22.0443472492		20.3658194256		13.310344827586		13.137931034483		13.379310344828		2.827586206897		2.689655172414		2.689655172414		383.3425308945		410.402390211		434.446005702		154.827586206897		149.275862068965		146.551724137931				12.71		14.12		15.07

		Excellent		09COV1756														not in BCG dbase		17110013		1711001303		171100130301		Lower Green River		Ravensdale Creek		23977964		Washington		1		43.6149		0.8904848612		0.9937726213		0.9715081866		0.968268264		0.9940070634		0.9903675494		0.967634799		43.6149		0.9006162822		0.9937726213		0.9728165326		0.9731776235		0.9940308487		0.9903675494		0.9723742405		36.5273854133		37.7006038622		37.8007321722		14.1749104329		11.7823362150		10.7994996352		13.586206896552		13.448275862069		13.517241379310		2.862068965517		2.758620689655		2.793103448276		225.5606409857		243.114911516		257.346581293		153.689655172414		147.758620689655		145.068965517241				12.16		13.56		14.51

		Excellent		09DEE2163		3.37		trans_eros				3		3		4		problem with 2014 rep entry (Samp0453) in Tt dbase; other samples ok		17110013		1711001302		171100130205		Middle Green River		Coal Creek-Green River		23978030		Washington		1		10.467		0.8517591185		0.9974932033		0.973454229		0.9646288255		0.9769872446		0.9766543795		0.9530183856		10.467		0.8671255645		0.9974932033		0.9734254306		0.9685724144		0.981774724		0.9766543795		0.9615779865		12.2018841487		12.4419666715		12.4186803257		4.4206876021		3.5654236279		3.2177568358		13.172413793103		13.482758620690		13.482758620690		2.862068965517		2.793103448276		2.758620689655		69.7131319008		79.585258978		79.702824266		150.103448275862		144.137931034483		141.620689655172				12.87		14.28		15.24

		Excellent		09MID1744						yes								in dbase but missing drainage area		17110013		1711001303		171100130303		Lower Green River		Newaukum Creek-Green River		947110180		Washington		5		659.0727		0.8838226673		0.9950968314		0.9663129041		0.9743159188		0.9859984151		0.9872796439		0.9690938007		39.6225		0.8979605102		0.9933458276		0.9750722353		0.9712572561		0.9922783397		0.9899316297		0.97173308		1033.9313909400		1063.7683361721		1068.8493142066		415.8672025404		241.3467498456		195.4959063654		11.517241379310		14.103448275862		14.724137931034		2.862068965517		3.000000000000		3.103448275862		6806.9705343405		7608.181433316		7500.752404164		157.517241379310		141.068965517241		133.724137931035				15.78		17.22		18.19

		Excellent		09NEW1657		27.11		trans_eros				3		3		3		problem with 2013 rep entry (Samp0525) in Tt dbase; other samples ok		17110013		1711001303		171100130303		Lower Green River		Newaukum Creek-Green River		23977662		Washington		2		67.7727		0.6429355223		0.9307092455		0.9284494656		0.9409008315		0.9406587688		0.9194311017		0.9143236877		14.877		0.5616055717		0.8912963563		0.9142315179		0.937534506		0.9380968469		0.8784026837		0.8921225072		55.7508637396		56.9499601607		56.9245483729		24.9940177229		21.6841534327		20.2797490728		12.448275862069		12.551724137931		12.310344827586		2.620689655172		2.551724137931		2.517241379310		317.4030351936		374.906536414		387.588738530		155.413793103448		149.758620689655		147.517241379310				13.36		14.78		15.74

		Excellent		09NEW2102		3.11		trans_eros		yes		3		2		3		problem with 2013 rep entry (Samp0534) in Tt dbase; other samples ok		17110013		1711001303		171100130303		Lower Green River		Newaukum Creek-Green River		23977666		Washington		1		9.3051		0.8115225553		0.9820372501		0.9690929704		0.9599915345		0.9628813606		0.9744027099		0.9467351987		9.3051		0.8242692628		0.9820372501		0.9696302711		0.963457791		0.9670354854		0.9744027099		0.9535015237		11.0191806170		11.1953719471		11.1253309822		4.2757535870		3.5270004458		3.2231632486		12.931034482759		12.896551724138		12.862068965517		2.724137931034		2.655172413793		2.620689655172		62.1920189262		72.594854560		70.717430841		153.000000000000		146.931034482759		144.482758620690				11.24		12.64		13.58

		Excellent		09NEW2128		1.60		trans_eros				3		2		3		problem with 2015 rep entry (Samp0104) in Tt dbase; other samples ok		17110013		1711001303		171100130303		Lower Green River		Newaukum Creek-Green River		23978148		Washington		1		6.4476		0.7410323674		0.9709573844		0.9576704307		0.9544736914		0.9426043163		0.9472942612		0.9350668011		6.4476		0.7580192411		0.9709573844		0.9585599258		0.9581197787		0.9506408217		0.9472942612		0.9439296339		7.5762362518		7.6984056960		7.6514850023		2.9485408500		2.4352477064		2.2268686158		12.931034482759		12.896551724138		12.862068965517		2.724137931034		2.620689655172		2.620689655172		42.7561126051		49.802436239		48.650940573		153.000000000000		147.000000000000		144.551724137931				13.76		15.19		16.14

		Excellent		09NEW2151		2.55		trans_eros				3		2		2				17110013		1711001303		171100130303		Lower Green River		Newaukum Creek-Green River		23977666		Washington		1		9.3051		0.8115225553		0.9820372501		0.9690929704		0.9599915345		0.9628813606		0.9744027099		0.9467351987		9.3051		0.8242692628		0.9820372501		0.9696302711		0.963457791		0.9670354854		0.9744027099		0.9535015237		11.0191806170		11.1953719471		11.1253309822		4.2757535870		3.5270004458		3.2231632486		12.931034482759		12.896551724138		12.862068965517		2.724137931034		2.655172413793		2.620689655172		62.1920189262		72.594854560		70.717430841		153.000000000000		146.931034482759		144.482758620690				10.65		12.04		12.98

		Excellent		09SOO1134		39.39		depo		yes		4		2		3				17110013		1711001303		171100130302		Lower Green River		Big Soos Creek		23977812		Washington		3		48.5406		0.5827495735		0.9427990785		0.9243477051		0.9271034834		0.9158943051		0.8868392972		0.887991783		2.1231		0.6412181931		0.9572378203		0.9200614263		0.9448241244		0.924621577		0.8981972889		0.927859943		30.6807816870		32.1296771849		32.4701686449		14.2577142109		12.8885594081		12.2677824802		12.827586206897		12.965517241379		12.862068965517		2.586206896552		2.517241379310		2.413793103448		197.1149174959		228.378028910		224.429974105		154.724137931035		149.758620689655		147.586206896552				14.90		16.33		17.30

		Excellent		5-037														not in BCG dbase		17110008		1711000801		171100080109		North Fork Stillaguamish River		Rock Creek-North Fork Stillaguamish River		24274635		Washington		4		746.2854		0.9185082164		0.9935338942		0.9698816228		0.9899609701		0.989059652		0.9886732671		0.9846644944		4.2705		0.8385360804		0.9795532139		0.9667221979		0.9721550909		0.9689655172		0.9726039509		0.9665228437		1869.0602031477		1938.4433344093		1956.2389041323		574.0113748152		400.4142204413		343.8206436424		12.206896551724		12.793103448276		13.000000000000		2.482758620690		2.551724137931		2.586206896552		13171.0477568926		17349.648649617		19529.061400320		141.448275862069		131.103448275862		127.034482758621				16.69		18.14		19.12

		Excellent		53E						yes								not in BCG dbase		17110010		1711001006		171100100601		Lower Snoqualmie River		Harris Creek-Snoqualmie River		23970181		Washington		5		1613.7999		0.8635774228		0.9899554987		0.9590379489		0.976000235		0.9813190694		0.9802772643		0.9688147099		15.8094		0.7841062406		0.968547323		0.9607277758		0.9661724399		0.9382911898		0.9651110248		0.9631283311		3370.8299736750		3447.4841062448		3460.8670684062		1703.8915985327		1015.2390642589		746.4186046829		10.689655172414		11.896551724138		12.517241379310		2.413793103448		2.551724137931		2.724137931034		24757.3209840489		29251.778073532		31626.477731992		155.862068965517		139.344827586207		131.758620689655		no		16.78		18.23		19.21

		Excellent		7-221		0.90		trans_eros										too small (<1 mi2)		17110011		1711001102		171100110201		Quilceda Creek-Frontal Possession Sound		French Creek		24279162		Washington		1		4.3002		0.8553922628		0.9825717772		0.9679349891		0.973620674		0.9742447408		0.9755325273		0.9719753053		2.133		0.8653777143		0.9829484262		0.9652161713		0.9772093777		0.9759170887		0.9760508309		0.979890171		3.2388331650		3.3773613038		3.4055935535		1.4746978806		1.2725406133		1.1809807824		12.172413793103		12.275862068966		12.344827586207		2.551724137931		2.310344827586		2.310344827586		20.3353506091		24.160182294		24.377425076		155.620689655172		149.655172413793		147.103448275862				14.66		16.09		17.05

		Excellent		ADR_UPD														not in BCG dbase		17110010		1711001006		171100100601		Lower Snoqualmie River		Harris Creek-Snoqualmie River		23971023		Washington		1		2.4093		0.7628629363		0.9739048686		0.9459732567		0.9497701799		0.9661271071		0.9597782502		0.9402155252		1.1439		0.7882635931		0.9798111723		0.9533050911		0.9556275241		0.9675763726		0.9594309734		0.9512825489		1.2020063910		1.2581022844		1.2646833998		0.5724698272		0.4962788846		0.4579670286		11.724137931034		11.931034482759		12.000000000000		2.344827586207		2.241379310345		2.275862068966		8.5846358709		10.366834011		10.797973249		154.310344827586		148.413793103448		145.724137931035				15.37		16.81		17.78

		Excellent		BiBi-011 - Fennel Creek														not in BCG dbase		17110014		1711001405		171100140501		Lower Puyallup River		Fennel Creek-Puyallup River		23981343		Washington		2		37.3932		0.6727417424		0.95922702		0.9366224654		0.9500214929		0.9322567479		0.9195957893		0.9193829835		20.9943		0.7349074442		0.9636007154		0.9415243954		0.9551548554		0.9516177521		0.9455605321		0.9424933538		18.8146544939		19.5674301871		19.6037861007		9.0975483575		8.0435337475		7.5182136072		12.068965517241		12.034482758621		12.103448275862		2.482758620690		2.379310344828		2.310344827586		136.6636407689		145.392618114		141.334123071		156.689655172414		151.310344827586		148.793103448276				14.30		15.73		16.69

		Excellent		BiBi-017 - Horn Creek														not in BCG dbase		17110015		1711001503		171100150301		Lower Nisqually River-Frontal Puget Sound		Murray Creek-Nisqually River		24282372		Washington		1		24.6186		0.8813766706		0.9906899155		0.9793794898		0.974385527		0.9839559572		0.979176143		0.9676214703		24.6186		0.8880435501		0.9906899155		0.9796204819		0.9768487898		0.9841032803		0.979176143		0.9720974849		11.6218879219		12.0869792965		12.1208773091		5.8139616224		5.3130151142		5.0487587232		12.137931034483		12.172413793103		11.965517241379		2.586206896552		2.482758620690		2.517241379310		85.9859554632		91.984127450		95.128830491		155.068965517241		150.586206896552		148.551724137931				14.29		15.72		16.68

		Excellent		BiBi-029 - Yelm Creek														not in BCG dbase		17110015		1711001503		171100150307		Lower Nisqually River-Frontal Puget Sound		Nisqually River-Frontal Puget Sound		24282412		Washington		2		56.5884		0.6402082765		0.9409658891		0.9370521299		0.952129366		0.9187263326		0.90509009		0.9170852698		4.7232		0.5672048872		0.9215685329		0.9058838245		0.9439361356		0.9139023562		0.8554527258		0.9206645022		29.7322989331		31.1121213638		31.2781516811		13.5858213590		12.2447952524		11.5470166089		13.068965517241		12.896551724138		12.827586206897		2.724137931034		2.689655172414		2.620689655172		184.8228030226		206.244418127		215.740105244		156.241379310345		151.724137931035		149.448275862069		no		14.74		16.17		17.13

		Excellent		BiBi-048 - Fiske Creek														not in BCG dbase		17110014		1711001402		171100140205		Upper Puyallup River		Fiske Creek-Puyallup River		23981897		Washington		1		7.0182		0.9369434714		0.9989391755		0.9839426533		0.9937305791		0.9866498354		0.9863620262		0.9856812851		7.0182		0.943745135		0.9989391755		0.9839241281		0.9943972798		0.9893653602		0.9863620262		0.9894665059		4.5100062377		4.6957420033		4.7054157289		1.8657491715		1.5982133892		1.4800757157		12.689655172414		12.379310344828		12.275862068966		2.517241379310		2.482758620690		2.482758620690		31.3096175443		36.153730057		38.029790750		155.827586206897		150.172413793103		147.517241379310				14.09		15.52		16.48

		Excellent		BIO06600-AUST02		2.58		trans_eros				2		2/3 tie		4				17110004		1711000406		171100040602		Whatcom Creek-Frontal Bellingham Bay		Upper Whatcom Creek		24534792		Washington		2		7.1523		0.9107744301		0.9982431526		0.9808311415		0.9847921968		0.9817716726		0.9878411911		0.9739530365		0.5571		0.7791474681		0.993901454		0.9692443084		0.9620606337		0.9616055431		0.9530516432		0.9173334743		7.9667092936		8.3733316422		8.5062419184		3.0605363668		2.5775211999		2.3217300886		11.758620689655		11.862068965517		11.931034482759		2.379310344828		2.206896551724		2.137931034483		51.5726458005		61.175490039		67.010165296		149.448275862069		142.620689655172		139.275862068965				13.60		15.02		15.98

		Excellent		BIO06600-BEEF02														not in BCG dbase		17110018		1711001801		171100180107		Tahuya River-Frontal Hood Canal		Big Beef Creek-Frontal Hood Canal		24287296		Washington		2		34.9353		0.8897510283		0.9924375187		0.9807225121		0.9798979128		0.9838993274		0.9790895805		0.9684233555		6.7338		0.9538563716		0.9979624432		0.9868943995		0.9894690215		0.996924936		0.9959525875		0.985813538		26.1836378020		28.3140174793		28.8490683301		7.5849392610		6.7124867980		6.2901935140		14.586206896552		14.413793103448		14.344827586207		3.000000000000		2.793103448276		2.862068965517		248.9293931915		298.997481404		315.585204981		144.448275862069		139.413793103448		136.931034482759				13.76		15.18		16.14

		Excellent		BIO06600-CHUC02						yes								not in BCG dbase		17110004		1711000406		171100040604		Whatcom Creek-Frontal Bellingham Bay		Chuckanot Creek-Frontal Bellingham Bay		24534372		Washington		2		18.5472		0.8590903871		0.9953984698		0.9753710677		0.9800698878		0.9708616931		0.9643841007		0.9642897898		8.2089		0.8241080672		0.993308665		0.9784171629		0.9775946911		0.9564071669		0.9420641337		0.9627061657		15.2189476336		16.1201554302		16.4077411771		7.2185472784		6.3706702401		5.9105122144		11.344827586207		11.586206896552		11.620689655172		2.103448275862		2.206896551724		2.172413793103		106.3690295143		115.403703471		125.346230013		153.034482758621		146.482758620690		143.379310344828				14.92		16.35		17.32

		Excellent		BSE_21_GolfCrs				trans_eros		yes								in dbase but missing drainage area		17110014		1711001404		171100140403		Lower White River		Boise Creek-White River		23981303		Washington		1		27.2916		0.8078821816		0.993259828		0.9598010538		0.9484408128		0.9712956199		0.9651947668		0.953075517		5.1381		0.7569807485		0.9886393969		0.9671647939		0.960296756		0.940887481		0.9237895156		0.9484845515		35.0706273394		35.7744759248		35.6818442675		13.1726059428		10.7656602457		9.8069757366		12.827586206897		12.827586206897		12.896551724138		2.724137931034		2.689655172414		2.724137931034		218.9434258081		252.347876258		268.316789222		150.517241379310		144.068965517241		141.517241379310				12.83		14.24		15.19

		Excellent		Bvr_KC_Biosolids														not in BCG dbase		17110010		1711001004		171100100401		Upper Snoqualmie River		Raging River		23970661		Washington		1		17.0802		0.8904747009		0.9944791603		0.9692931738		0.9686812722		0.9941478579		0.9923186161		0.9666911015		12.0771		0.900229113		0.9964323913		0.9698422642		0.9716277419		0.9942912049		0.9924106251		0.9716261648		24.7275990766		25.1541005794		25.1541709345		9.1091440866		7.3405006475		6.6412102674		11.862068965517		12.793103448276		12.620689655172		2.482758620690		2.551724137931		2.551724137931		174.5466921582		188.631976584		202.494370441		147.275862068965		139.379310344828		136.862068965517				13.11		14.52		15.48

		Excellent		cedar06				trans_eros										in dbase but old (pre-2010) samples		17110012		1711001201		171100120106		Cedar River		Madsen Creek-Cedar River		24538476		Washington		2		14.0346		0.6950280396		0.9775548288		0.9410672181		0.962460768		0.9257192554		0.9018242503		0.9402780821		5.805		0.7008431251		0.9788449612		0.9401651342		0.9657501786		0.9225818579		0.8966843829		0.9532206745		9.6684909993		10.0457964440		10.1019988662		4.1373689104		3.5587626804		3.3129102403		12.862068965517		12.931034482759		12.862068965517		2.655172413793		2.448275862069		2.448275862069		67.5215538317		71.993845105		75.830291483		155.689655172414		150.137931034483		147.758620689655				14.28		15.71		16.67

		Excellent		cedar07				trans_eros										in dbase but old (pre-2010) samples		17110012		1711001201		171100120106		Cedar River		Madsen Creek-Cedar River		24538476		Washington		2		14.0346		0.6950280396		0.9775548288		0.9410672181		0.962460768		0.9257192554		0.9018242503		0.9402780821		5.805		0.7008431251		0.9788449612		0.9401651342		0.9657501786		0.9225818579		0.8966843829		0.9532206745		9.6684909993		10.0457964440		10.1019988662		4.1373689104		3.5587626804		3.3129102403		12.862068965517		12.931034482759		12.862068965517		2.655172413793		2.448275862069		2.448275862069		67.5215538317		71.993845105		75.830291483		155.689655172414		150.137931034483		147.758620689655		no		14.68		16.12		17.08

		Excellent		cresup		0.42												no match with NHDv2 (thus no slope); also too small		17110009		1711000907		171100090701		Woods Creek-Skykomish River		Woods Creek		23963799		Washington		2		28.0413		0.8963930831		0.9940955361		0.977528873		0.981963878		0.9799660539		0.9816494876		0.9765124634		8.4429		0.8540893997		0.9882212476		0.9736199329		0.9829013617		0.9548420788		0.969667904		0.9754279163		25.0170348475		26.0412363780		26.2864559544		10.2014423604		8.6917529729		8.0405737146		13.344827586207		13.068965517241		12.965517241379		2.517241379310		2.344827586207		2.344827586207		149.6727231478		180.411557410		190.291659542		152.172413793103		146.344827586207		143.655172413793		no		14.71		16.14		17.11

		Excellent		E1045														not in BCG dbase		17110010		1711001003		171100100302		South Fork Snoqualmie River		Lower South Fork Snoqualmie River		23971565		Washington		1		1.7478		0.8847494024		0.999659286		0.9688545593		0.9805140648		0.9833110555		0.9831606218		0.9636968973		1.7478		0.8956316158		0.999659286		0.968812824		0.9827012872		0.9868423001		0.9831606218		0.9699375548		3.2808680311		3.3037333950		3.2877797821		1.0983299163		0.8002627957		0.7138603375		12.344827586207		13.000000000000		13.413793103448		2.758620689655		2.793103448276		3.000000000000		25.2948982398		26.944497299		27.694027466		147.931034482759		137.241379310345		133.931034482759				14.05		15.47		16.43

		Excellent		E1076														not in BCG dbase		17110010		1711001006		171100100602		Lower Snoqualmie River		Cherry Creek		23970845		Washington		3		50.3343		0.9045239381		0.9960197702		0.9777588322		0.9762190553		0.9883956411		0.9881758873		0.9741100047		10.3716		0.8816759086		0.9948207553		0.9754747358		0.9749262597		0.9813671059		0.9794676287		0.9695155034		43.5523669710		44.9582169873		45.0992573175		18.5997972074		15.6940687859		14.4433342674		12.448275862069		12.620689655172		12.586206896552		2.586206896552		2.344827586207		2.379310344828		262.0953246762		296.087213016		305.709315270		153.413793103448		146.896551724138		144.172413793103		no		15.08		16.51		17.48

		Excellent		E1078														not in BCG dbase		17110010		1711001006		171100100602		Lower Snoqualmie River		Cherry Creek		23970977		Washington		1		6.0912		0.8922773938		0.9937728883		0.9727345567		0.973439861		0.9912193082		0.9900888585		0.9661962522		5.2758		0.8947535951		0.9929230087		0.9711603859		0.9742992604		0.9919569425		0.9895457823		0.9702325315		4.8972879650		5.0525078351		5.0631716740		2.1822742538		1.8493362733		1.7043248831		12.241379310345		12.206896551724		12.275862068966		2.517241379310		2.482758620690		2.517241379310		28.0903575009		33.385333663		32.845034761		155.517241379310		149.413793103448		146.758620689655				14.44		15.87		16.83

		Excellent		E1138														not in BCG dbase		17110012		1711001202		171100120201		Lake Sammamish		Headwaters Sammamish River		947110205		Washington		2		12.9213		0.8004217738		0.9816476283		0.9561164742		0.9689796906		0.9621540938		0.9505742005		0.9622925903		0.4743		0.7979297262		0.9923814042		0.965551429		0.9665871246		0.9567886158		0.9416005405		0.9562840493		8.6632604461		9.0397153585		9.0960387718		3.6386104875		3.1414765847		2.9251588401		13.103448275862		13.206896551724		13.172413793103		2.551724137931		2.379310344828		2.344827586207		57.4007191680		61.673857277		64.035106565		155.103448275862		149.448275862069		147.034482758621				14.32		15.75		16.71

		Excellent		E1139														not in BCG dbase		17110012		1711001202		171100120201		Lake Sammamish		Headwaters Sammamish River		24538146		Washington		2		12.2274		0.8567892565		0.996029232		0.9697141157		0.9790053189		0.9713321156		0.9694109772		0.9622711765		0.6255		0.7284558314		0.9856235012		0.9473513641		0.96474986		0.9320500189		0.9132791328		0.9500000117		15.1521350965		15.4590937435		15.4397731575		5.6011437333		4.5730938495		4.1609400854		12.896551724138		13.034482758621		13.068965517241		2.655172413793		2.551724137931		2.517241379310		107.0247201923		105.299674837		111.106102748		149.068965517241		142.965517241379		140.482758620690				14.08		15.50		16.46

		Excellent		E1191														not in BCG dbase		17110010		1711001004		171100100404		Upper Snoqualmie River		Patterson Creek-Snoqualmie River		23971325		Washington		2		7.8453		0.7948567084		0.989004652		0.9617893646		0.9508386348		0.9727512793		0.9697333348		0.9316431258		2.2212		0.7628326021		0.9888533961		0.954414523		0.9602067038		0.952238981		0.936888543		0.943542962		8.4694947450		8.8218211590		8.8867389446		3.0217483179		2.5297805529		2.3391159389		13.206896551724		13.379310344828		13.310344827586		2.827586206897		2.655172413793		2.655172413793		58.6657009913		69.563638026		73.912414429		148.724137931035		142.551724137931		140.000000000000				15.13		16.56		17.53

		Excellent		E1239														not in BCG dbase		17110010		1711001006		171100100602		Lower Snoqualmie River		Cherry Creek		23970973		Washington		1		5.931		0.8703347907		0.9893017515		0.9739169277		0.9700524638		0.9834748099		0.9816671523		0.9645237568		3.1671		0.9057691829		0.9957010226		0.977118105		0.976987793		0.9895596558		0.9867221562		0.9759229444		4.6616969790		4.8088268603		4.8197223080		2.1081946451		1.7937282057		1.6556817162		12.034482758621		12.103448275862		12.103448275862		2.482758620690		2.517241379310		2.551724137931		27.0271703818		31.399476012		32.443372952		155.827586206897		149.724137931035		147.068965517241				14.33		15.75		16.72

		Excellent		E2153														not in BCG dbase		17110010		1711001004		171100100404		Upper Snoqualmie River		Patterson Creek-Snoqualmie River		23971311		Washington		1		4.5261		0.9115578318		0.999250348		0.977585097		0.9752644851		0.9942586105		0.9947856315		0.9673955212		4.5261		0.9207548944		0.999250348		0.977558173		0.978040953		0.9958510442		0.9947856315		0.9728506868		5.0912251386		5.2838453037		5.3225786659		1.7963094295		1.5107431095		1.4002921171		13.586206896552		13.517241379310		13.448275862069		2.896551724138		2.655172413793		2.655172413793		33.7687837849		37.995402170		38.898473982		149.379310344828		143.448275862069		141.206896551724				14.11		15.54		16.50

		Excellent		E365/366														not in BCG dbase		17110013		1711001302		171100130205		Middle Green River		Coal Creek-Green River		23978030		Washington		1		10.467		0.8517591185		0.9974932033		0.973454229		0.9646288255		0.9769872446		0.9766543795		0.9530183856		10.467		0.8671255645		0.9974932033		0.9734254306		0.9685724144		0.981774724		0.9766543795		0.9615779865		12.2018841487		12.4419666715		12.4186803257		4.4206876021		3.5654236279		3.2177568358		13.172413793103		13.482758620690		13.482758620690		2.862068965517		2.793103448276		2.758620689655		69.7131319008		79.585258978		79.702824266		150.103448275862		144.137931034483		141.620689655172				12.72		14.13		15.08

		Excellent		E445														not in BCG dbase		17110013		1711001303		171100130303		Lower Green River		Newaukum Creek-Green River		23978148		Washington		1		6.4476		0.7410323674		0.9709573844		0.9576704307		0.9544736914		0.9426043163		0.9472942612		0.9350668011		6.4476		0.7580192411		0.9709573844		0.9585599258		0.9581197787		0.9506408217		0.9472942612		0.9439296339		7.5762362518		7.6984056960		7.6514850023		2.9485408500		2.4352477064		2.2268686158		12.931034482759		12.896551724138		12.862068965517		2.724137931034		2.620689655172		2.620689655172		42.7561126051		49.802436239		48.650940573		153.000000000000		147.000000000000		144.551724137931				14.32		15.75		16.71

		Excellent		E633-CIP-2														not in BCG dbase		17110012		1711001201		171100120106		Cedar River		Madsen Creek-Cedar River		24538518		Washington		1		6.651		0.7756739067		0.9730647137		0.9548222427		0.9624126804		0.9742747694		0.9645356771		0.9231108216		0.7326		0.6625159087		0.9535273507		0.930634212		0.9506621334		0.9203528813		0.9112903226		0.9363685368		4.6556736783		4.8323044438		4.8562669297		1.9204516229		1.6325141547		1.5105836669		13.068965517241		13.137931034483		13.241379310345		2.758620689655		2.586206896552		2.517241379310		30.9396757561		32.709864230		34.241812297		155.241379310345		149.517241379310		146.965517241379				12.18		13.59		14.54

		Excellent		E660														not in BCG dbase		17110012		1711001201		171100120106		Cedar River		Madsen Creek-Cedar River		24538476		Washington		2		14.0346		0.6950280396		0.9775548288		0.9410672181		0.962460768		0.9257192554		0.9018242503		0.9402780821		5.805		0.7008431251		0.9788449612		0.9401651342		0.9657501786		0.9225818579		0.8966843829		0.9532206745		9.6684909993		10.0457964440		10.1019988662		4.1373689104		3.5587626804		3.3129102403		12.862068965517		12.931034482759		12.862068965517		2.655172413793		2.448275862069		2.448275862069		67.5215538317		71.993845105		75.830291483		155.689655172414		150.137931034483		147.758620689655				14.51		15.94		16.90

		Excellent		E949														not in BCG dbase		17110010		1711001004		171100100404		Upper Snoqualmie River		Patterson Creek-Snoqualmie River		23971201		Washington		1		10.7244		0.8239965233		0.9813277574		0.9648180204		0.9706216731		0.9582320476		0.9732813494		0.961405965		10.7244		0.8312876504		0.9813277574		0.9653007064		0.9735308308		0.9586240092		0.9732813494		0.9661358742		8.3771831325		8.6961742716		8.7357020239		3.1328783776		2.6553768769		2.4454313628		13.413793103448		13.413793103448		13.275862068966		2.758620689655		2.620689655172		2.586206896552		53.3814049320		58.151024572		62.736719525		148.448275862069		143.206896551724		141.000000000000				11.67		13.07		14.02

		Excellent		EllisThCoPriestPt		1.03												no match with NHDv2 (thus no slope)		17110019		1711001905		171100190503		McLane Creek-Frontal Puget Sound		Ellis Creek-Frontal Budd Inlet		23989391		Washington		0		33.3855		0.6332626974		0.950267455		0.9299131853		0.9322094658		0.9352284583		0.9103229523		0.9029608694		33.3855		0.6688264778		0.9564680728		0.9334429708		0.9435083327		0.9398789216		0.9165235701		0.9217091575		204.1557339869		215.4202409828		218.5188297504		101.1343459366		93.8492150970		89.9957056957		13.482758620690		13.379310344828		13.275862068966		2.620689655172		2.413793103448		2.413793103448		1204.1026338575		1317.857314362		1396.206534190		155.068965517241		150.275862068965		148.068965517241		no		14.11		15.54		16.50

		Excellent		GH_CRES_0.81														not in BCG dbase		17110019		1711001907		171100190703		Ollala Valley-Frontal Puget Sound		Curley Creek-Frontal Colvos Passage		23990457		Washington		1		14.8788		0.7864445756		0.9909474554		0.9680514937		0.9695258568		0.950599057		0.9345434543		0.9518373882		14.8788		0.7959677211		0.9909474554		0.9680390502		0.9728717779		0.9508674477		0.9345434543		0.9597914292		7.3731138231		7.8970835677		8.0036412192		2.8268782496		2.5633585164		2.4199587135		14.000000000000		13.965517241379		13.862068965517		2.655172413793		2.482758620690		2.448275862069		70.1642193143		78.935802772		80.125362717		149.344827586207		144.724137931035		142.344827586207				13.84		15.26		16.22

		Excellent		issaq08														in dbase but old (pre-2010) samples		17110012		1711001202		171100120201		Lake Sammamish		Headwaters Sammamish River		24538374		Washington		1		13.3605		0.6398483846		0.9650975235		0.9405365737		0.9280395436		0.9346959555		0.9147849878		0.8883299698		13.3605		0.6742250205		0.9676159074		0.9458354757		0.9424103588		0.9377963147		0.9173033717		0.9087087372		10.5266360668		10.8744167733		10.9159062539		4.1311453759		3.4973225921		3.2212098960		13.241379310345		13.275862068966		13.172413793103		2.620689655172		2.413793103448		2.413793103448		64.5062495397		74.552602791		80.363812670		150.206896551724		144.793103448276		142.482758620690		no		15.52		16.95		17.92

		Excellent		KCSSWM-002 - Mountaineers		9.30		trans_eros				2		3		3		some 'ok', some old (pre-2010)		17110019		1711001907		171100190705		Ollala Valley-Frontal Puget Sound		Chico Creek-Frontal Sinclair Inlet		23990293		Washington		2		25.0281		0.9375985439		0.9976639097		0.982188152		0.9908350019		0.9905274708		0.9877823882		0.9869810815		0.6858		0.8594132713		0.9909916665		0.9747993779		0.9810310711		0.9729053062		0.9641909814		0.9667193478		19.4286289578		21.0235500587		21.4331423032		5.4423061911		4.7993058661		4.4886501854		14.482758620690		14.379310344828		14.413793103448		3.103448275862		2.931034482759		2.827586206897		193.6476445780		234.900616710		263.103209347		143.379310344828		138.310344827586		135.689655172414				13.66		15.08		16.04

		Excellent		KCSSWM-008 - (Chico Trib)		2.33		trans_eros				3		2		2				17110019		1711001907		171100190705		Ollala Valley-Frontal Puget Sound		Chico Creek-Frontal Sinclair Inlet		23990301		Washington		2		5.6439		0.9379261609		0.9991471473		0.9887452505		0.9923122082		0.9865977556		0.98669695		0.982839366		0.9711		0.8681153484		0.9969447019		0.9819211685		0.9806879692		0.9727809288		0.9650112867		0.9632775839		4.0578947264		4.3952555009		4.4806600472		1.1621838594		1.0325071125		0.9676005046		14.379310344828		14.310344827586		14.241379310345		3.068965517241		2.965517241379		2.896551724138		41.7670397475		49.544567637		53.458112096		143.620689655172		138.689655172414		136.206896551724				13.43		14.85		15.80

		Excellent		KCSSWM-009		1.57		trans_eros				3		3		3		some 'ok', some old (pre-2010)		17110018		1711001801		171100180107		Tahuya River-Frontal Hood Canal		Big Beef Creek-Frontal Hood Canal		24287894		Washington		1		4.3578		0.9437140124		0.9978510946		0.9857492564		0.9837193087		0.9957219251		0.9942959002		0.985106745		2.3103		0.9576335823		0.9990144137		0.9889662991		0.9883136209		0.99543379		0.9939117199		0.9912681436		2.8657396362		3.1140190176		3.1804561702		0.8997573063		0.8077925933		0.7611265003		14.275862068966		14.275862068966		14.137931034483		2.965517241379		2.862068965517		2.758620689655		25.3359737151		31.568438367		31.911556409		146.586206896552		141.793103448276		139.310344827586				12.90		14.32		15.27

		Excellent		KCSSWM-018 - (Gorst Trib)		1.76		trans_eros				3		2		3		some 'ok', some old (pre-2010)		17110019		1711001907		171100190704		Ollala Valley-Frontal Puget Sound		Blackjack Creek-Frontal Port Orchard		23990343		Washington		1		4.518		0.8447233672		0.9902496044		0.9702076606		0.9758317559		0.9733375608		0.9662562699		0.9580195597		4.518		0.8540445145		0.9902496044		0.9701956466		0.9784366583		0.9745159513		0.9662562699		0.9648560302		3.4542506011		3.7292959908		3.7955399298		0.9746044352		0.8628159564		0.8089046182		14.620689655172		14.586206896552		14.586206896552		3.068965517241		2.931034482759		2.896551724138		31.2952699411		38.526092003		40.473618474		144.344827586207		139.482758620690		137.034482758621				12.53		13.94		14.89

		Excellent		KCSSWM-043		7.06		depo				3		2		3		some 'ok', some old (pre-2010)		17110018		1711001801		171100180101		Tahuya River-Frontal Hood Canal		Union River		24287216		Washington		3		19.0611		0.8164600402		0.9759966894		0.9731892001		0.9697033554		0.9645622615		0.9576640313		0.959636964		0.9117		0.8723670128		0.9921289898		0.9668803608		0.9908354131		0.9722944068		0.9632132132		0.9800237874		17.5587852109		18.8804687253		19.2122327737		4.3677709266		3.8059454739		3.5530935739		14.793103448276		14.758620689655		14.689655172414		3.172413793103		3.000000000000		2.965517241379		164.7755208799		198.663241435		202.285035963		142.172413793103		137.000000000000		134.379310344828				12.35		13.76		14.71

		Excellent		KCSSWM-046				trans_eros										in dbase but missing drainage area		17110019		1711001907		171100190705		Ollala Valley-Frontal Puget Sound		Chico Creek-Frontal Sinclair Inlet		23990291		Washington		3		31.8753		0.9279688219		0.9975734591		0.982944775		0.9903702849		0.9874310583		0.9846602508		0.9828077885		0.0216		0.6949911986		0.9733333333		0.9531506017		0.9514808831		0.9356380343		0.9275362319		0.9072299179		24.3106260410		26.3131571559		26.8263367724		6.8471888845		6.0481990268		5.6591693560		14.413793103448		14.379310344828		14.379310344828		3.103448275862		2.931034482759		2.827586206897		243.5580581535		291.943200997		325.142432556		143.482758620690		138.413793103448		135.931034482759				13.92		15.35		16.31

		Excellent		KCSSWM-052				trans_eros										in dbase but missing drainage area		17110019		1711001907		171100190707		Ollala Valley-Frontal Puget Sound		Big Valley-Frontal Puget Sound		23990203		Washington		1		3.8907		0.7535656185		0.9724142185		0.9544166032		0.9694151477		0.9452268948		0.937470254		0.9452102468		3.8907		0.7650005238		0.9724142185		0.9569944279		0.9720350045		0.9470269979		0.937470254		0.9525751804		1.7318151067		1.8589913694		1.8888754124		0.6945256187		0.6488034685		0.6188896817		14.689655172414		14.344827586207		14.103448275862		2.965517241379		2.896551724138		2.896551724138		16.7064004961		18.808941293		19.777304259		149.448275862069		145.482758620690		143.241379310345				13.17		14.58		15.54

		Excellent		KCSSWM-056				trans_eros		yes								in dbase but missing drainage area		17110019		1711001907		171100190705		Ollala Valley-Frontal Puget Sound		Chico Creek-Frontal Sinclair Inlet		23990283		Washington		1		16.1766		0.9233962315		0.9970651993		0.9783612007		0.988468228		0.9878259213		0.9843026248		0.9849031858		9.9909		0.9475658595		0.9972502477		0.9809897323		0.9907100316		0.9960030999		0.9946996466		0.9868282553		12.4357415561		13.4586279801		13.7213263418		3.4991807153		3.0884005479		2.8891985453		14.448275862069		14.379310344828		14.344827586207		3.137931034483		2.931034482759		2.827586206897		124.1885253520		149.931788012		167.775980315		143.448275862069		138.413793103448		135.896551724138				13.92		15.35		16.30

		Excellent		KCSSWM-057				trans_eros		yes								in dbase but missing drainage area		17110019		1711001907		171100190705		Ollala Valley-Frontal Puget Sound		Chico Creek-Frontal Sinclair Inlet		23990297		Washington		1		8.1657		0.9851209843		0.9999026415		0.9906351637		0.9969001133		0.9999034749		0.9998712999		0.9978477655		8.1657		0.9857843447		0.9999026415		0.9906226356		0.9972480638		0.9999034749		0.9998712999		0.9981839253		6.5232045327		7.0552018719		7.1917327680		1.8048034777		1.5875798368		1.4838016599		14.517241379310		14.448275862069		14.482758620690		3.103448275862		2.896551724138		2.862068965517		64.3301948982		79.496758935		88.009641726		143.241379310345		138.137931034483		135.586206896552				12.90		14.31		15.26

		Excellent		KCWQ-3		2.27		trans_eros										in dbase but old (pre-2010) samples		17110019		1711001907		171100190705		Ollala Valley-Frontal Puget Sound		Chico Creek-Frontal Sinclair Inlet		23990301		Washington		2		5.6439		0.9379261609		0.9991471473		0.9887452505		0.9923122082		0.9865977556		0.98669695		0.982839366		0.9711		0.8681153484		0.9969447019		0.9819211685		0.9806879692		0.9727809288		0.9650112867		0.9632775839		4.0578947264		4.3952555009		4.4806600472		1.1621838594		1.0325071125		0.9676005046		14.379310344828		14.310344827586		14.241379310345		3.068965517241		2.965517241379		2.896551724138		41.7670397475		49.544567637		53.458112096		143.620689655172		138.689655172414		136.206896551724				13.43		14.85		15.80

		Excellent		KP_LMIN_0.34														not in BCG dbase		17110019		1711001907		171100190701		Ollala Valley-Frontal Puget Sound		Key Peninsula-Frontal Carr Inlet		23990435		Washington		1		7.2081		0.7518628164		0.9778268296		0.9558124199		0.9666923891		0.9404908105		0.9291854704		0.9522669738		7.2081		0.7616149398		0.9778268296		0.9560486677		0.9697645131		0.9414348826		0.9291854704		0.9603610124		5.0191541606		5.4064948384		5.4912419925		1.6013411565		1.4278172204		1.3423547565		14.620689655172		14.793103448276		14.896551724138		2.896551724138		2.793103448276		2.655172413793		46.6118489249		53.680590971		57.485995055		148.344827586207		143.551724137931		141.206896551724				13.65		15.07		16.03

		Excellent		MackRed107		1.85		trans_eros				6		3		4		some 'ok', some old (pre-2010)		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538294		Washington		1		5.4702		0.6852929583		0.9736920144		0.9467855497		0.9513607897		0.9275693007		0.9065992159		0.9291719408		4.8987		0.7254817147		0.9801802234		0.951881407		0.9618008878		0.9353709077		0.9116371969		0.9480835741		2.7637266743		2.8780408257		2.8938834350		1.3577415030		1.1967901455		1.1161708963		12.034482758621		12.103448275862		12.103448275862		2.379310344828		2.275862068966		2.241379310345		19.7054982399		23.018336214		23.951289961		155.310344827586		149.655172413793		147.103448275862				14.43		15.86		16.82

		Excellent		MAY		8.47		trans_eros				2		2		4				17110009		1711000906		171100090602		Wallace River-Skykomish River		Wallace River		23963667		Washington		2		23.4342		0.9172719517		0.9975462489		0.9608631889		0.9922436254		0.9882060159		0.9863143631		0.9895149266		9.0549		0.8408986198		0.9955808448		0.9631209435		0.9842511815		0.9627909088		0.9505532503		0.9735805833		57.0406442008		58.3459031275		58.4592144759		28.4216019221		15.3456283327		10.4854681048		11.068965517241		12.379310344828		13.103448275862		2.413793103448		2.379310344828		2.551724137931		385.2958028602		486.897817735		551.215905326		154.103448275862		137.551724137931		129.413793103448				15.40		16.84		17.80

		Excellent		McLaneThCoDNR		2.85		depo										problems with 2011 & 2012 reps (Samp1195 & Samp1196)		17110019		1711001905		171100190504		McLane Creek-Frontal Puget Sound		Beatty Creek-Frontal Eld Inlet		23990771		Washington		1		11.9214		0.9169491551		0.9887217909		0.9781016555		0.9841232655		0.9905520263		0.9878385485		0.9846330189		11.9214		0.9189546168		0.9887217909		0.9781057381		0.9850718612		0.9906064742		0.9878385485		0.985777965		11.2377484232		11.9183061356		12.0694914681		3.3338705491		2.9457666642		2.7727835018		14.689655172414		14.275862068966		14.275862068966		2.931034482759		2.896551724138		2.793103448276		80.0128668403		90.253486369		93.846650355		145.896551724138		141.068965517241		138.724137931035		maybe		14.61		16.04		17.01

		Excellent		P752														not in BCG dbase		17110010		1711001006		171100100603		Lower Snoqualmie River		Ricci Creek-Snoqualmie River		23970981		Washington		2		8.5671		0.7229510859		0.9691946174		0.9518625959		0.9537020019		0.939584858		0.9384815043		0.9318569276		5.3298		0.7252472162		0.9659059439		0.9537087033		0.9598435459		0.9336266357		0.9321947901		0.9424430851		4.8113256799		5.0288058223		5.0639545746		2.2653417916		1.9564778843		1.8093640914		11.896551724138		12.034482758621		11.896551724138		2.379310344828		2.379310344828		2.310344827586		32.8226241303		38.811934968		40.219745516		156.413793103448		150.482758620690		147.827586206897				14.77		16.20		17.16

		Excellent		PerryThCoHealth				trans_eros										in dbase but missing drainage area		17110019		1711001909		171100190900		South Puget Sound		South Puget Sound		23990725		Washington		2		17.5284		0.8227440714		0.9894549674		0.9752090852		0.9751821964		0.9608618428		0.949058895		0.9588068202		0.5202		0.735855313		0.9844579008		0.9430113957		0.9501572081		0.9505635692		0.9347826087		0.9388389158		22.6874895645		24.0647223838		24.4057398820		5.3695607324		4.6709303881		4.3861134243		14.586206896552		14.275862068966		14.241379310345		2.931034482759		2.862068965517		2.793103448276		204.6559624356		228.682511990		241.910267824		138.965517241379		134.034482758621		131.793103448276				14.83		16.26		17.23

		Excellent		SchneiderT-ThCoHealth				depo										in dbase but missing drainage area		17110019		1711001906		171100190601		Goldsborough Creek-Frontal Puget Sound		Schneider Creek-Frontal Totten Inlet		23990691		Washington		2		22.5207		0.8432291343		0.9839834314		0.9740085302		0.9755810301		0.9738831314		0.9624885473		0.9621201189		10.0152		0.8445680984		0.9806596927		0.9724308227		0.9753429182		0.9777218403		0.9622222948		0.9651827797		20.7968166159		22.1698909348		22.5338359978		6.5195833834		5.8252059783		5.5174922923		13.793103448276		13.827586206897		13.758620689655		2.793103448276		2.689655172414		2.724137931034		164.9024149973		193.697238364		206.643560423		146.413793103448		141.655172413793		139.413793103448				14.76		16.19		17.15

		Excellent		soos05				depo										in dbase but old (pre-2010) samples		17110013		1711001303		171100130302		Lower Green River		Big Soos Creek		23977958		Washington		1		46.9512		0.6322055982		0.9661891425		0.9284909342		0.9410195191		0.918654487		0.8898972605		0.9160682146		46.9512		0.6473055424		0.9661953717		0.9309832441		0.9474930056		0.9187855198		0.8898972605		0.9289075304		27.1318677491		28.2443045764		28.4043017158		12.2856002019		10.7357713572		10.0248226279		12.655172413793		13.000000000000		12.793103448276		2.620689655172		2.517241379310		2.517241379310		189.3590064202		201.006524886		207.611443107		156.034482758621		150.724137931035		148.275862068965				14.47		15.90		16.86

		Excellent		stnftr115		0.97		trans_eros										too small (<1 mi2)		17110008		1711000801		171100080109		North Fork Stillaguamish River		Rock Creek-North Fork Stillaguamish River		24275167		Washington		1		3.4272		0.7873424677		0.9601245659		0.959880164		0.9672472919		0.9795676702		0.9508258138		0.9483008698		3.4272		0.793718375		0.9601245659		0.9617360634		0.9692796736		0.979910548		0.9508258138		0.9518016414		2.7397376111		2.8450891105		2.8753587548		1.2838136061		1.1015029911		1.0185568705		11.137931034483		11.206896551724		11.344827586207		2.344827586207		2.241379310345		2.241379310345		16.7586929654		19.574563657		20.447802047		157.793103448276		151.724137931035		148.896551724138				12.83		14.25		15.20

		Excellent		stnftr99														in dbase but missing drainage area		17110008		1711000801		171100080109		North Fork Stillaguamish River		Rock Creek-North Fork Stillaguamish River		24275417		Washington		1		5.5989		0.9163327211		0.9960434786		0.9820663233		0.9828109252		0.9878428628		0.9865886653		0.9780028411		5.5989		0.9226046482		0.9960434786		0.9820491109		0.9838303677		0.9896859262		0.9865886653		0.9818618713		7.1561182460		7.2395961112		7.2220795788		2.6781726157		2.2327956765		2.0402989403		12.551724137931		12.586206896552		12.827586206897		2.413793103448		2.310344827586		2.344827586207		35.0655679188		39.154833211		40.651533144		153.689655172414		148.793103448276		146.655172413793				13.80		15.22		16.18

		Excellent		swlkrm		0.22												no match with NHDv2 (thus no slope); also too small		17110011		1711001101		171100110101		Pilchuck River		Upper Pilchuc River		24279124		Washington		4		167.4891		0.906649496		0.9949986942		0.9710698843		0.9863927218		0.98623995		0.9837793904		0.9804743985		17.2422		0.8115060845		0.973846023		0.9590728538		0.9685672074		0.9746404694		0.9609677094		0.9577824844		320.0731984495		331.7370098182		334.7824976851		106.8150206247		77.3235321302		69.0311836285		12.137931034483		12.448275862069		12.758620689655		2.448275862069		2.275862068966		2.310344827586		2394.6767477591		2747.318451330		2985.632582881		143.379310344828		133.103448275862		129.206896551724		no		15.48		16.92		17.88

		Excellent		Tat_KC_Biosolids														not in BCG dbase		17110010		1711001001		171100100104		North Fork Snoqualmie River		Tate Creek-North Fork Snoqualmie River		23971283		Washington		2		8.8344		0.8848296128		0.9966251035		0.9717305305		0.9592452032		0.995656812		0.9957956016		0.9606661087		1.6722		0.9125764929		0.9984939003		0.9752513218		0.9748056474		0.9967170634		0.9962486602		0.968165569		15.1009344801		15.3654927902		15.3331077253		4.6179587991		3.6554495205		3.2786207223		13.655172413793		14.000000000000		14.310344827586		3.068965517241		2.965517241379		3.000000000000		96.4610849710		101.971516694		105.176015605		144.137931034483		137.482758620690		135.310344827586				13.97		15.40		16.36

		Excellent		Tok_KC_Biosolids														not in BCG dbase		17110010		1711001004		171100100401		Upper Snoqualmie River		Raging River		23970683		Washington		2		7.074		0.8708254114		0.9961211681		0.9703391689		0.9636550769		0.9862589649		0.9826839827		0.9646480861		2.0142		0.8886393906		0.9979245925		0.9710704222		0.9729011293		0.9876211771		0.9838095238		0.970078736		9.5651537716		9.7803142218		9.8010797228		3.5866930219		2.9073314365		2.6390735371		12.000000000000		12.620689655172		12.620689655172		2.482758620690		2.586206896552		2.551724137931		65.7742579188		72.688021076		78.425033001		147.862068965517		139.931034482759		137.344827586207				12.40		13.81		14.76

		Excellent		WAM06600-000987		1.55		trans_eros				2		2		4				17110009		1711000907		171100090702		Woods Creek-Skykomish River		Elwell Creek-Skykomish River		23964249		Washington		1		4.3533		0.9285649467		0.9992750327		0.9762071345		0.9877333622		0.9929800222		0.9907209136		0.9796111201		3.6513		0.9380643031		0.999386246		0.9761901396		0.9900992233		0.9946949602		0.9929266136		0.9832841447		7.2011651747		7.3995122587		7.4352758477		2.4310105612		1.9539523293		1.7611202500		12.965517241379		13.517241379310		13.517241379310		2.620689655172		2.517241379310		2.482758620690		55.8350419359		60.460619166		63.303304925		144.068965517241		136.586206896552		133.965517241379				14.26		15.69		16.65

		Excellent		WAM06600-001415		0.19		trans_eros										too small (<1 mi2)		17110010		1711001004		171100100404		Upper Snoqualmie River		Patterson Creek-Snoqualmie River		23971231		Washington		1		1.908		0.745410943		0.992629717		0.9627770679		0.9596099908		0.9310044679		0.936928702		0.9318149725		1.908		0.7783580733		0.992629717		0.9627533865		0.9641237614		0.9498741925		0.936928702		0.9492305093		1.9552390063		2.0385067621		2.0554111376		0.7091025845		0.5993599611		0.5566880704		13.103448275862		13.241379310345		13.275862068966		2.758620689655		2.724137931034		2.655172413793		14.0988622414		15.488907550		16.453008751		149.862068965517		143.758620689655		141.413793103448				13.88		15.31		16.27

		Excellent		WAM06600-001556		3.59		trans_eros				2		2		2				17110020		1711002004		171100200405		Morse Creek-Frontal Port Angeles Harbor		Ennis Creek-Frontal Port Angeles Harbor		23997264		Washington		0		67.4091		0.7816760165		0.9777069937		0.9639816374		0.9669852681		0.9591539904		0.9487159235		0.94255113		39.1482		0.7641872566		0.9708842006		0.963097091		0.9629402368		0.9582038898		0.9433709251		0.9389069105		718.1355367674		765.6384531314		778.1638460999		272.7843789178		248.9756058815		236.8150657502		14.379310344828		13.862068965517		13.827586206897		2.827586206897		2.689655172414		2.655172413793		4714.4766631064		5521.358695008		5694.625963924		149.103448275862		144.413793103448		142.068965517241		no		11.89		13.29		14.24

		Excellent		WAM06600-015443														not in BCG dbase		17110012		1711001201		171100120104		Cedar River		Taylor Creek-Cedar River		24538516		Washington		1		6.5043		0.9097813964		0.9989972787		0.9698712578		0.9842659883		0.986038808		0.9887261739		0.9785344959		6.5043		0.9210717539		0.9989972787		0.9698352571		0.9860301301		0.9908282729		0.9887261739		0.9841619796		9.7144520745		9.8952431855		9.8949639547		3.4373001847		2.7693541954		2.5037809467		12.862068965517		13.000000000000		13.000000000000		2.724137931034		2.758620689655		2.758620689655		64.6618877870		70.149524715		73.686834335		145.413793103448		139.517241379310		137.137931034483				12.38		13.79		14.74

		Excellent		WAM06600-027251														not in BCG dbase		17110012		1711001201		171100120105		Cedar River		Rock Creek-Cedar River		947110254		Washington		2		12.8943		0.9080252539		0.9947406779		0.9711469495		0.9837057163		0.9864680653		0.988832853		0.979562129		8.4303		0.9423713262		0.9994925447		0.974234015		0.9883276206		0.9964487376		0.995473251		0.9871740416		17.2152800471		17.5028853198		17.4919919209		6.2240949736		5.0494854427		4.5773368637		13.206896551724		13.172413793103		13.172413793103		2.793103448276		2.655172413793		2.655172413793		113.6209093907		129.062640667		134.954706666		144.862068965517		139.103448275862		136.896551724138				14.00		15.42		16.38

		Excellent		WAM06600-076119		11.15		depo				2		3		3				17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538280		Washington		2		32.103		0.6862078977		0.9761814821		0.9372525708		0.9486249507		0.9328906733		0.9131961305		0.9280666141		5.8914		0.6663725523		0.9768298707		0.938102473		0.9510504659		0.9178666023		0.8907458991		0.9352138415		15.3647676477		15.8197471100		15.8644458701		8.1701864422		7.2567596894		6.7692461041		11.689655172414		11.758620689655		11.689655172414		2.275862068966		2.344827586207		2.344827586207		123.6211614840		147.109592095		153.457321049		156.241379310345		151.000000000000		148.310344827586				15.26		16.70		17.66

		Excellent		WoodardThCoHealth				depo										in dbase but missing drainage area		17110019		1711001905		171100190502		McLane Creek-Frontal Puget Sound		Woodland Creek-Frontal Henderson Inlet		23989401		Washington		1		22.8933		0.7133589762		0.9561210213		0.9280109189		0.9548545056		0.9626866018		0.9385993099		0.9318367146		22.8933		0.727576974		0.9561210213		0.9333205076		0.9591573556		0.9628518917		0.9385993099		0.9406015516		15.4975515837		16.4049698821		16.6263099037		6.2533234858		5.6522287771		5.3673649938		13.517241379310		13.413793103448		13.379310344828		2.862068965517		2.862068965517		2.827586206897		107.2505057919		123.524700380		128.387850647		153.448275862069		148.758620689655		146.620689655172				14.11		15.54		16.50

		Excellent		WOODS298		21.72		depo				2		2		3				17110009		1711000907		171100090701		Woods Creek-Skykomish River		Woods Creek		23963795		Washington		2		56.5695		0.9032710849		0.9933608093		0.9773663548		0.9845351151		0.9814063295		0.9825403885		0.9799935665		17.4267		0.9452487057		0.9973022848		0.9798834953		0.9901810539		0.9947299726		0.9930819003		0.9888717081		48.5235132497		50.4676228868		50.8806281420		20.3151235417		17.3427197384		16.0460756705		12.965517241379		12.724137931034		12.793103448276		2.655172413793		2.448275862069		2.448275862069		294.7667679006		338.638271711		360.220788301		153.000000000000		147.034482758621		144.379310344828				14.58		16.01		16.97

		Excellent		woodsfr		23.27		depo										in dbase but old (pre-2010) samples		17110009		1711000907		171100090701		Woods Creek-Skykomish River		Woods Creek		23963791		Washington		2		65.4237		0.8900567429		0.991664613		0.9748092412		0.9833678216		0.979083911		0.9790251843		0.976795096		4.8672		0.813078345		0.982993713		0.9529425727		0.9777125405		0.9647016846		0.9498278355		0.9688706711		55.1283673843		57.3506713740		57.8040075379		23.2969168050		19.9078627187		18.4239778443		12.793103448276		12.620689655172		12.689655172414		2.655172413793		2.448275862069		2.517241379310		335.3861831285		379.064478714		402.919266566		153.310344827586		147.275862068965		144.655172413793				14.64		16.07		17.03









































Fair_wHUC_BCG

		Designation		Site Code		DrArea (mi2)		Type		Selected		# usable BCG calibration samples		BCG_best		BCG_worst		BCG_notes		HUC_8		HUC_10		HUC_12		HU_10_NAME		HU_12_NAME		COMID		STATE		StreamOrder		WsAreaSqKm		IWI		WHYD		WCHEM		WSED		WCONN		WTEMP		WHABT		CatAreaSqKm		ICI		CHYD		CCHEM		CSED		CCONN		CTEMP		CHABT		MA_Hist		MA_2040		MA_2080		MS_Hist		MS_2040		MS_2080		W95_Hist		W95_2040		W95_2080		W99_Hist		W99_2040		W99_2080		Q1_5_Hist		Q1_5_2040		Q1_5_2080		CFM_Hist		CFM_2040		CFM_2080		NorWeST - flowline match		S1_93_11		S30_2040D		S32_2080D

		Fair		08BEA3321		1.71												no match with NHDv2 (thus no slope)		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538220		Washington		2		25.2117		0.711627689		0.9760221419		0.9369226664		0.9497007977		0.9437642669		0.9256317458		0.9379957021		8.01		0.6877342295		0.97581333		0.9308888314		0.9422047115		0.9381898721		0.917587477		0.9334102902		11.8663777839		12.2030717089		12.2275234177		6.3638203796		5.6337927178		5.2386609630		11.758620689655		11.724137931034		11.655172413793		2.275862068966		2.206896551724		2.241379310345		96.9803596079		116.236686059		121.296788919		156.275862068965		150.827586206897		148.103448275862		no		15.04		16.47		17.44

		Fair		08CED2518		1.83		trans_eros				3		4		4		problem with 2013 rep entry (Samp0277) in Tt dbase; other samples ok		17110012		1711001201		171100120106		Cedar River		Madsen Creek-Cedar River		24538448		Washington		1		4.8969		0.6135542218		0.9548303008		0.9273292648		0.9296882125		0.9304396392		0.9125846276		0.877797042		4.8969		0.6360387953		0.9548303008		0.9273148267		0.9375675507		0.9339181864		0.9125846276		0.8989709557		3.5847449292		3.7768740120		3.8415601709		1.7208595669		1.6056305956		1.5574153899		13.344827586207		13.310344827586		13.310344827586		2.655172413793		2.655172413793		2.551724137931		22.0948674524		24.557605412		24.467797950		153.965517241379		149.413793103448		147.413793103448				14.38		15.80		16.77

		Fair		08EVA3640														not in BCG dbase		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538318		Washington		2		33.0318		0.7030346289		0.9733526865		0.9388203112		0.9471165094		0.9387985365		0.9198698806		0.9406364389		10.8558		0.6821057945		0.9709586127		0.9377641248		0.9521485658		0.9243769705		0.8986622433		0.9471245108		18.3653279069		19.2611883934		19.4285313159		8.7214068428		7.8043864297		7.3631464272		12.586206896552		12.620689655172		12.689655172414		2.517241379310		2.275862068966		2.275862068966		111.5378590082		127.772565169		132.775583841		155.034482758621		149.793103448276		147.482758620690		no		15.85		17.29		18.26

		Fair		08LAK3627		1.41		trans_eros				2		3		4		problem with 2013 (Samp0324) & 2015 (Samp0110) rep entries in Tt dbase; other samples ok		17110012		1711001202		171100120202		Lake Sammamish		Lake Sammamish-Sammamish River		24538348		Washington		1		3.6387		0.6845687169		0.9746446533		0.9361213324		0.9539266547		0.9301353501		0.9165204678		0.9226464179		3.6387		0.7063121782		0.9746446533		0.9361060615		0.9590600389		0.9364464093		0.9165204678		0.940490558		2.2131819900		2.3245631857		2.3533745146		1.0610038233		0.9595416390		0.9128394485		12.896551724138		13.137931034483		13.137931034483		2.482758620690		2.413793103448		2.379310344828		12.7058507970		15.436245307		15.994763883		156.068965517241		151.103448275862		148.862068965517				14.31		15.74		16.70

		Fair		08LAK3699						yes								not in BCG dbase		17110012		1711001202		171100120202		Lake Sammamish		Lake Sammamish-Sammamish River		24538376		Washington		2		13.4478		0.7789260078		0.988307564		0.971424679		0.9716378605		0.9502465913		0.9410129246		0.933810204		4.8834		0.6335401127		0.9725156345		0.9521442644		0.9565798487		0.9015863459		0.8698315467		0.9120340694		9.8987335809		10.4031259652		10.5229439958		4.0278269887		3.5045356966		3.2894157917		13.034482758621		13.275862068966		13.275862068966		2.482758620690		2.448275862069		2.379310344828		60.9458555405		68.154071498		71.332810014		153.344827586207		147.862068965517		145.413793103448				16.08		17.52		18.49

		Fair		08LAK3879														not in BCG dbase		17110012		1711001202		171100120202		Lake Sammamish		Lake Sammamish-Sammamish River		24538366		Washington		1		15.8229		0.6754282677		0.9684547712		0.9342860019		0.9443025915		0.9395656208		0.922150139		0.9123891509		15.8229		0.6919414103		0.9684547712		0.9342686987		0.9504961559		0.9413462731		0.922150139		0.9268656177		8.8559082429		9.2766187316		9.3541434545		4.0326055523		3.5480348782		3.3189919500		12.655172413793		12.793103448276		12.758620689655		2.517241379310		2.379310344828		2.344827586207		54.2670579765		64.504876234		68.470062724		155.620689655172		150.379310344828		148.137931034483				14.72		16.15		17.11

		Fair		08LIT2603		1.37		depo				4		3		4				17110012		1711001203		171100120304		Middle Sammamish River		Bear Creek-Sammamish River		24538184		Washington		1		24.5844		0.7456763533		0.97834877		0.942211712		0.9605515435		0.949289221		0.933649082		0.9501786572		24.5844		0.7555917197		0.97834877		0.9422060765		0.9648795705		0.9495186811		0.933649082		0.9582686639		12.4489770108		12.9823144199		13.1044744432		6.4675567916		5.8385485677		5.5132007251		12.482758620690		12.655172413793		12.620689655172		2.551724137931		2.413793103448		2.413793103448		84.8342943378		93.210880901		95.729807889		157.206896551724		152.068965517241		149.724137931035				13.05		14.47		15.42

		Fair		09MIL0340		0.71		trans_eros										too small (<1 mi2)		17110013		1711001303		171100130304		Lower Green River		Mill Creek-Green River		23977850		Washington		1		7.6212		0.6426665009		0.961925463		0.9258022359		0.9360697269		0.9316611457		0.9120697477		0.9072600371		5.9202		0.6515810956		0.9632851479		0.9266340606		0.9423145859		0.9293429721		0.906192389		0.9198415195		4.7660957601		5.0436935978		5.1284867024		2.3282752166		2.1887435753		2.1244106444		13.620689655172		13.413793103448		13.379310344828		2.655172413793		2.517241379310		2.448275862069		29.4351533659		33.919905746		35.092295569		154.413793103448		149.793103448276		147.896551724138				14.35		15.78		16.74

		Fair		09MIL0390		3.85		trans_eros				2		3		4		problem with 2013 (Samp0522)  & 2014 (Samp0523) rep entries in Tt dbase; other samples ok		17110013		1711001303		171100130304		Lower Green River		Mill Creek-Green River		23977850		Washington		1		7.6212		0.6426665009		0.961925463		0.9258022359		0.9360697269		0.9316611457		0.9120697477		0.9072600371		5.9202		0.6515810956		0.9632851479		0.9266340606		0.9423145859		0.9293429721		0.906192389		0.9198415195		4.7660957601		5.0436935978		5.1284867024		2.3282752166		2.1887435753		2.1244106444		13.620689655172		13.413793103448		13.379310344828		2.655172413793		2.517241379310		2.448275862069		29.4351533659		33.919905746		35.092295569		154.413793103448		149.793103448276		147.896551724138				14.75		16.18		17.15

		Fair		BiBi-026 - Canyon Creek		1.09												no match with NHDv2 (thus no slope)		17110014		1711001405		171100140502		Lower Puyallup River		Puyallup River		23981663		Washington		1		9.5634		0.6515338812		0.9535069641		0.9221654023		0.9476848021		0.9266219944		0.9163109759		0.9208627425		9.5634		0.6667246113		0.9535069641		0.9222308403		0.9534433742		0.9292288608		0.9163109759		0.9339475611		4.6591675141		4.8629314544		4.9005323857		2.3025001374		2.0965388657		1.9920752344		12.896551724138		12.724137931034		12.620689655172		2.551724137931		2.448275862069		2.448275862069		37.5367833373		40.297088849		41.542354168		157.551724137931		153.103448275862		150.931034482759		no		14.01		15.43		16.39

		Fair		CoalBelRM4.0		3.13		trans_eros				2		4		4		some 'ok', some old (pre-2010)		17110012		1711001204		171100120400		Lower Sammamish River		Lake Washington-Sammamish River		24538380		Washington		1		15.2793		0.7634157181		0.969909534		0.9379646804		0.9480031852		0.9822058991		0.9777369281		0.9217412657		15.2793		0.781645656		0.969909534		0.9405100524		0.9537983615		0.9831599928		0.9777369281		0.9345713439		11.6010762397		12.2497260091		12.4479036732		5.1058295276		4.6613225078		4.4804766562		13.172413793103		13.206896551724		13.068965517241		2.620689655172		2.482758620690		2.482758620690		68.3291441265		78.210532638		81.300547071		152.586206896552		147.620689655172		145.551724137931				14.33		15.76		16.72

		Fair		GH_ARTO_0.30														not in BCG dbase		17110019		1711001907		171100190702		Ollala Valley-Frontal Puget Sound		Burley Creek-Frontal Carr Inlet		23990545		Washington		2		7.3314		0.8034534124		0.9865960668		0.9610508179		0.9636432649		0.965863087		0.9551792829		0.9531433315		2.0781		0.7415303964		0.9797258714		0.9504926825		0.9609660196		0.9419416746		0.9226851852		0.9534326351		3.8946976374		4.1653354927		4.2167099289		1.5766534916		1.4337052086		1.3533106894		13.896551724138		13.827586206897		13.827586206897		2.620689655172		2.517241379310		2.448275862069		37.3014696285		44.048104979		44.883670944		150.310344827586		145.896551724138		143.620689655172				13.73		15.15		16.11

		Fair		GH_NELY_0.02														not in BCG dbase		17110019		1711001907		171100190702		Ollala Valley-Frontal Puget Sound		Burley Creek-Frontal Carr Inlet		23990491		Washington		1		2.8107		0.8021744506		0.9828764851		0.9591465501		0.9600672791		0.9750419022		0.9639893366		0.9429479779		2.8107		0.813371242		0.9828764851		0.9593394132		0.9642629662		0.9755218779		0.9639893366		0.9512898217		1.6320631390		1.7491042101		1.7736504374		0.6469796910		0.5855512803		0.5517656489		14.034482758621		14.034482758621		13.931034482759		2.793103448276		2.655172413793		2.517241379310		16.9180696519		19.418324550		20.260180558		150.655172413793		146.068965517241		143.758620689655		maybe		13.31		14.72		15.68

		Fair		GH_RAYN_0.04														not in BCG dbase		17110019		1711001907		171100190702		Ollala Valley-Frontal Puget Sound		Burley Creek-Frontal Carr Inlet		23990533		Washington		1		5.3406		0.7032937059		0.9835758344		0.9395035031		0.9346618284		0.9296406315		0.9182606577		0.9538825321		5.3406		0.7314058439		0.9835758344		0.9497351456		0.953227398		0.9303890429		0.9182606577		0.9614373402		2.9560125075		3.1642847276		3.2058910659		1.1868706716		1.0769987033		1.0158238943		13.931034482759		13.862068965517		13.896551724138		2.724137931034		2.586206896552		2.482758620690		29.3543989050		34.900011194		35.737236688		150.448275862069		145.896551724138		143.620689655172				13.66		15.09		16.04

		Fair		HSRed210		0.55		trans_eros										too small (<1 mi2)		17110012		1711001203		171100120304		Middle Sammamish River		Bear Creek-Sammamish River		24538284		Washington		1		2.0304		0.6303950259		0.9590668786		0.9293476308		0.9244223337		0.9349284451		0.9229552269		0.8866582357		2.0304		0.6559859082		0.9590668786		0.9293419803		0.9328055589		0.9409225681		0.9229552269		0.9085407626		1.0759571270		1.1159942204		1.1248295166		0.5624178552		0.5117814753		0.4862814047		12.379310344828		12.241379310345		12.172413793103		2.379310344828		2.344827586207		2.379310344828		7.7232698998		8.996437236		9.319008742		156.517241379310		151.620689655172		149.310344827586				15.12		16.55		17.52

		Fair		IndianThCoWheeler		1.72		depo										problem with 2011 (Samp0916)  & 2012 (Samp0917) rep entries in Tt dbase; other samples old (pre-2010)		17110019		1711001905		171100190503		McLane Creek-Frontal Puget Sound		Ellis Creek-Frontal Budd Inlet		23989391		Washington		0		33.3855		0.6332626974		0.950267455		0.9299131853		0.9322094658		0.9352284583		0.9103229523		0.9029608694		33.3855		0.6688264778		0.9564680728		0.9334429708		0.9435083327		0.9398789216		0.9165235701		0.9217091575		204.1557339869		215.4202409828		218.5188297504		101.1343459366		93.8492150970		89.9957056957		13.482758620690		13.379310344828		13.275862068966		2.620689655172		2.413793103448		2.413793103448		1204.1026338575		1317.857314362		1396.206534190		155.068965517241		150.275862068965		148.068965517241		no		14.36		15.78		16.74

		Fair		KCSSWM-010		1.25		trans_eros		yes		3		3		4		some 'ok', some old (pre-2010)		17110019		1711001907		171100190706		Ollala Valley-Frontal Puget Sound		Barker Creek-Frontal Dyes Inlet		23990783		Washington		1		3.3048		0.7968237918		0.9801220951		0.9518980788		0.9555523834		0.97492817		0.967704729		0.9473744767		3.3048		0.8087383773		0.9801220951		0.9518872961		0.9604917868		0.975667905		0.967704729		0.9558809445		2.5320176237		2.7094531808		2.7690906322		1.0085047006		0.9542457659		0.9306412399		14.827586206897		14.586206896552		14.517241379310		3.172413793103		3.000000000000		3.000000000000		18.9174683035		22.736934938		24.099327146		148.655172413793		144.344827586207		142.413793103448				13.31		14.73		15.68

		Fair		KCSSWM-012		1.64												no match with NHDv2 (thus no slope)		17110019		1711001907		171100190706		Ollala Valley-Frontal Puget Sound		Barker Creek-Frontal Dyes Inlet		23989083		Washington		0		27.8298		0.660615272		0.9524209873		0.9275388158		0.9364261261		0.9462376718		0.9282277734		0.9091996179		17.6778		0.6115624202		0.93880596		0.9202812224		0.9315060889		0.9280410184		0.9040546912		0.9057259642		468.2759012602		498.5198820390		506.2147200438		190.8733737598		174.4146504289		166.0605364303		14.068965517241		13.689655172414		13.689655172414		2.896551724138		2.655172413793		2.620689655172		3113.8743799724		3591.880594256		3774.911831194		151.172413793103		146.586206896552		144.206896551724		no		13.31		14.73		15.68

		Fair		KCSSWM-019		1.91		trans_eros				3		3		3		some 'ok', some old (pre-2010)		17110019		1711001907		171100190704		Ollala Valley-Frontal Puget Sound		Blackjack Creek-Frontal Port Orchard		23990329		Washington		2		5.274		0.8956655521		0.993348128		0.9788498878		0.979787713		0.9865173799		0.9857784431		0.9667457058		0.2412		0.867945843		0.9896455224		0.9788474003		0.9895647004		0.9651467126		0.9580246914		0.9792278097		4.0401037636		4.3567669449		4.4384826536		1.2299860977		1.1060571615		1.0473433784		14.586206896552		14.655172413793		14.620689655172		3.034482758621		2.896551724138		2.862068965517		35.0133098048		42.738045655		44.861898666		145.517241379310		140.758620689655		138.310344827586				11.09		12.49		13.43

		Fair		KCSSWM-022 - Upper		0.88		trans_eros										too small (<1 mi2)		17110019		1711001907		171100190707		Ollala Valley-Frontal Puget Sound		Big Valley-Frontal Puget Sound		23990169		Washington		1		2.628		0.8025782686		0.9938767123		0.975951954		0.9694832424		0.9530840964		0.9467213115		0.9458728516		2.628		0.8226406422		0.9938767123		0.9759425782		0.9727260405		0.9591358293		0.9467213115		0.9601974997		0.9637115274		1.0248056944		1.0390809405		0.4250966564		0.3982658491		0.3805391323		14.068965517241		14.000000000000		13.793103448276		2.827586206897		2.689655172414		2.655172413793		7.9915170186		9.191921201		9.576162934		151.793103448276		147.827586206897		145.862068965517				14.78		16.22		17.18

		Fair		KCSSWM-030		1.30		trans_eros				3		3		3		some 'ok', some old (pre-2010)		17110018		1711001801		171100180108		Tahuya River-Frontal Hood Canal		Port Gamble		24287624		Washington		1		2.898		0.76838022		0.976626294		0.9540709779		0.9690990021		0.9529177732		0.9411616162		0.9488100982		2.898		0.7811146654		0.976626294		0.954062105		0.9725500925		0.9554869429		0.9411616162		0.9585367978		1.1869475311		1.2752395147		1.2945373587		0.4722757908		0.4382558339		0.4155587471		14.413793103448		14.103448275862		14.068965517241		2.965517241379		2.827586206897		2.862068965517		11.2287083397		13.348909183		14.221265964		149.758620689655		145.620689655172		143.551724137931				12.82		14.24		15.19

		Fair		KCSSWM-031		0.78												no match with NHDv2 (thus no slope); too small (<1 mi2)		17110018		1711001801		171100180108		Tahuya River-Frontal Hood Canal		Port Gamble		24287496		Washington		2		2.1771		0.9474290844		0.9978590726		0.9893658155		0.9906745862		0.9911304801		0.9902849741		0.9869577418		0.8541		0.911220318		0.9948494887		0.9834424109		0.9860302457		0.9833111251		0.9784482759		0.9817434641		0.7660702386		0.8118656032		0.8225165267		0.3474446772		0.3261254204		0.3119669615		13.758620689655		13.724137931034		13.620689655172		2.896551724138		2.758620689655		2.689655172414		6.1954701830		7.277307823		7.699794637		152.344827586207		148.413793103448		146.413793103448		no		12.35		13.76		14.71

		Fair		KP_DUTC_0.61														not in BCG dbase		17110019		1711001906		171100190610		Goldsborough Creek-Frontal Puget Sound		Key Peninsula-Frontal Case Inlet		23990501		Washington		1		7.3404		0.887785782		0.9913126882		0.9803923301		0.9722968442		0.9890603077		0.9860335196		0.9633504116		7.3404		0.8953381909		0.9913126882		0.9803802238		0.9749329704		0.9894646608		0.9860335196		0.9685346858		4.4078332416		4.7360151519		4.8039334071		1.6205767898		1.4542379389		1.3668680640		13.965517241379		13.931034482759		13.965517241379		2.793103448276		2.655172413793		2.655172413793		40.6048191477		44.989702721		47.333213789		149.862068965517		145.172413793103		142.965517241379				13.17		14.59		15.54

		Fair		MacRed212		0.59												too small (<1 mi2)		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538294		Washington		1		5.4702		0.6852929583		0.9736920144		0.9467855497		0.9513607897		0.9275693007		0.9065992159		0.9291719408		4.8987		0.7254817147		0.9801802234		0.951881407		0.9618008878		0.9353709077		0.9116371969		0.9480835741		2.7637266743		2.8780408257		2.8938834350		1.3577415030		1.1967901455		1.1161708963		12.034482758621		12.103448275862		12.103448275862		2.379310344828		2.275862068966		2.241379310345		19.7054982399		23.018336214		23.951289961		155.310344827586		149.655172413793		147.103448275862		no		14.78		16.21		17.18

		Fair		ManzBain		1.23		trans_eros		yes								problems with all the post-2010 rep entries in Tt dbase		17110019		1711001904		171100190404		Anderson Island-Hartstene Island		Bainbridge Island		23990233		Washington		1		5.6403		0.7519953981		0.9786863774		0.956324545		0.9641628047		0.9447595388		0.9298835125		0.9485628917		3.4236		0.8117426609		0.9852729583		0.963435618		0.9707274968		0.9632819242		0.9512195122		0.9614077452		2.0146262241		2.1593965533		2.1880883771		0.7849795815		0.7320130202		0.6956389438		13.896551724138		13.620689655172		13.517241379310		2.931034482759		2.862068965517		2.793103448276		19.8620538938		22.746207170		23.095965702		148.344827586207		144.482758620690		142.344827586207				13.66		15.08		16.03

		Fair		SpringBain		1.52		depo										problems with all the post-2010 rep entries in Tt dbase		17110019		1711001904		171100190404		Anderson Island-Hartstene Island		Bainbridge Island		23990275		Washington		1		3.5955		0.7848409		0.9891119065		0.9680985869		0.97025231		0.9497549954		0.9344262295		0.9518649134		3.5955		0.7959886678		0.9891119065		0.9680985869		0.9735249704		0.950681148		0.9344262295		0.961202454		1.0589494681		1.1349539803		1.1506860899		0.4131303137		0.3855925005		0.3670754460		13.931034482759		13.724137931034		13.620689655172		2.965517241379		2.896551724138		2.862068965517		10.1626913907		11.905266200		11.875692146		148.413793103448		144.551724137931		142.206896551724				13.69		15.11		16.07

		Fair		Stensland Lower		0.55		trans_eros										too small (<1 mi2)		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538302		Washington		1		1.5876		0.6201629886		0.9611274918		0.9318511077		0.94319385		0.903885672		0.8934115145		0.9091013657		1.5876		0.6412118994		0.9611274918		0.9327948803		0.9488418333		0.9118377245		0.8934115145		0.9252764194		0.9162867640		0.9579500520		0.9680504469		0.4692826066		0.4320324686		0.4135412205		12.793103448276		12.620689655172		12.620689655172		2.482758620690		2.344827586207		2.344827586207		5.7357641949		6.387777449		6.614269483		155.793103448276		151.000000000000		148.862068965517				16.01		17.46		18.43

		Fair		Stensland Middle		0.48		trans_eros										too small (<1 mi2)		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538302		Washington		1		1.5876		0.6201629886		0.9611274918		0.9318511077		0.94319385		0.903885672		0.8934115145		0.9091013657		1.5876		0.6412118994		0.9611274918		0.9327948803		0.9488418333		0.9118377245		0.8934115145		0.9252764194		0.9162867640		0.9579500520		0.9680504469		0.4692826066		0.4320324686		0.4135412205		12.793103448276		12.620689655172		12.620689655172		2.482758620690		2.344827586207		2.344827586207		5.7357641949		6.387777449		6.614269483		155.793103448276		151.000000000000		148.862068965517				15.65		17.09		18.06

		Fair		Stensland Upper		0.43		trans_eros		yes								too small (<1 mi2)		17110012		1711001203		171100120301		Middle Sammamish River		Bear Creek		24538302		Washington		1		1.5876		0.6201629886		0.9611274918		0.9318511077		0.94319385		0.903885672		0.8934115145		0.9091013657		1.5876		0.6412118994		0.9611274918		0.9327948803		0.9488418333		0.9118377245		0.8934115145		0.9252764194		0.9162867640		0.9579500520		0.9680504469		0.4692826066		0.4320324686		0.4135412205		12.793103448276		12.620689655172		12.620689655172		2.482758620690		2.344827586207		2.344827586207		5.7357641949		6.387777449		6.614269483		155.793103448276		151.000000000000		148.862068965517				15.65		17.09		18.06

		Fair		WAM06600-053755														not in BCG dbase		17110012		1711001203		171100120302		Middle Sammamish River		North Creek		24538126		Washington		1		15.0282		0.5718318312		0.9326326572		0.9184913682		0.9275093822		0.9353078942		0.9148854227		0.8410910463		15.0282		0.5965219748		0.9326326572		0.9197826507		0.9355857311		0.9360526711		0.9148854227		0.8679206679		8.4967017279		8.9230510376		9.0661162015		4.7268789373		4.4248434056		4.2736492130		12.931034482759		13.172413793103		13.103448275862		2.586206896552		2.344827586207		2.379310344828		45.2940648544		51.316201562		53.421084604		158.068965517241		153.448275862069		151.517241379310				14.49		15.92		16.89
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Exc_BCGoutputs

		Calib		Calib notes		ExerciseID		Site ID		Site Code		Location		VisitDate		Latitude		Longitude		Type_pSLOPE		Area_mi2		Area_km2		COMID_v2		nominal tier		nom mem		runnerup tier		second mem		close?

		ok				Samp0105		127		08CED4975		Hotel Creek (0342)		23-Sep-14		47.40985		-121.923313		trans_eros		1.65		4.27		24538484		2		1				0		

		ok				Samp0290		127		08CED4975		Hotel Creek (0342)		05-Sep-12		47.40985		-121.923313		trans_eros		1.65		4.27		24538484		2		0.6		3		0.4		

		ok				Samp0291		127		08CED4975		Hotel Creek (0342)		11-Sep-13		47.40985		-121.923313		trans_eros		1.65		4.27		24538484		3		0.5315315315		2		0.4684684685		tie

		ok				Samp0024		153		08ISS4294		Fifteenmile Creek		26-Aug-15		47.484906		-122.028632		trans_eros		4.68		12.11		24538146		3		0.8		4		0.2		

		ok				Samp0296		153		08ISS4294		Fifteenmile Creek		12-Sep-12		47.484906		-122.028632		trans_eros		4.68		12.11		24538146		3		0.8		2		0.2		

		ok				Samp0297		153		08ISS4294		Fifteenmile Creek		17-Sep-13		47.484906		-122.028632		trans_eros		4.68		12.11		24538146		3		0.6		2		0.4		

		ok				Samp0298		153		08ISS4294		Fifteenmile Creek		26-Aug-14		47.484906		-122.028632		trans_eros		4.68		12.11		24538146		2		0.6		3		0.4		

		ok				Samp0303		156		08ISS4724		Carey Creek		30-Aug-12		47.426952		-121.97338		trans_eros		4.44		11.51		24538098		3		0.8		2		0.2		

		ok				Samp0304		156		08ISS4724		Carey Creek		23-Sep-13		47.426952		-121.97338		trans_eros		4.44		11.51		24538098		3		0.6		2		0.4		

		ok				Samp0305		156		08ISS4724		Carey Creek		10-Sep-14		47.426952		-121.97338		trans_eros		4.44		11.51		24538098		3		1				0		

		ok				Samp0306		156		08ISS4724		Carey Creek		26-Aug-15		47.426952		-121.97338		trans_eros		4.44		11.51		24538098		3		0.8		2		0.2		

		ok				Samp0353		176		08LIT2692		Little Bear Creek		10-Sep-12		47.811464		-122.158997		depo		5.90		15.27		24538184		3		1				0		

		ok				Samp0354		176		08LIT2692		Little Bear Creek		03-Sep-14		47.811464		-122.158997		depo		5.90		15.27		24538184		3		1				0		

		ok				Samp0355		176		08LIT2692		Little Bear Creek		02-Sep-15		47.811464		-122.158997		depo		5.90		15.27		24538184		3		1				0		

		no		rep issue		Samp0453		224		09DEE2163		Deep Creek (Green River)		19-Aug-14		47.282302		-121.932687		trans_eros		3.37		8.73		23978030										

		ok				Samp0451		224		09DEE2163		Deep Creek (Green River)		27-Aug-12		47.282302		-121.932687		trans_eros		3.37		8.73		23978030		3		1				0		

		ok				Samp0452		224		09DEE2163		Deep Creek (Green River)		07-Aug-13		47.282302		-121.932687		trans_eros		3.37		8.73		23978030		3		1				0		

		ok				Samp0454		224		09DEE2163		Deep Creek (Green River)		15-Sep-15		47.282302		-121.932687		trans_eros		3.37		8.73		23978030		4		1				0		

		no		no dr area		Samp0502		246		09MID1744		Cristy Creek		20-Aug-12		47.272614		-122.021072								947110180										

		no		no dr area		Samp0503		246		09MID1744		Cristy Creek		06-Aug-13		47.272614		-122.021072								947110180										

		no		no dr area		Samp0504		246		09MID1744		Cristy Creek		21-Aug-14		47.272614		-122.021072								947110180										

		no		no dr area		Samp0505		246		09MID1744		Cristy Creek		18-Aug-15		47.272614		-122.021072								947110180										

		no		rep issue		Samp0525		254		09NEW1657		Newaukum Creek		22-Aug-13		47.250042		-122.037744		trans_eros		27.11		70.20		23977662										

		ok				Samp0524		254		09NEW1657		Newaukum Creek		23-Aug-12		47.250042		-122.037744		trans_eros		27.11		70.20		23977662		3		1				0		

		ok				Samp0526		254		09NEW1657		Newaukum Creek		11-Sep-14		47.250042		-122.037744		trans_eros		27.11		70.20		23977662		3		1				0		

		ok				Samp0527		254		09NEW1657		Newaukum Creek		04-Aug-15		47.250042		-122.037744		trans_eros		27.11		70.20		23977662		3		1				0		

		no		rep issue		Samp0534		259		09NEW2102		Newaukum Creek		15-Aug-13		47.231078		-121.94603		trans_eros		3.11		8.05		23977666										

		ok				Samp0533		259		09NEW2102		Newaukum Creek		23-Aug-12		47.231078		-121.94603		trans_eros		3.11		8.05		23977666		2		0.6		3		0.4		

		ok				Samp0535		259		09NEW2102		Newaukum Creek		28-Aug-14		47.231078		-121.94603		trans_eros		3.11		8.05		23977666		3		0.6		2		0.4		

		ok				Samp0536		259		09NEW2102		Newaukum Creek		31-Aug-15		47.231078		-121.94603		trans_eros		3.11		8.05		23977666		2		0.7		3		0.3		

		maybe		rep issue		Samp0104		260		09NEW2128		Newaukum Creek - N Fork		31-Aug-15		47.234245		-121.93519		trans_eros		1.60		4.15		23978148		3		0.6		2		0.4		

		ok				Samp0537		260		09NEW2128		Newaukum Creek - N Fork		23-Aug-12		47.234245		-121.93519		trans_eros		1.60		4.15		23978148		2		0.6		3		0.4		

		ok				Samp0538		260		09NEW2128		Newaukum Creek - N Fork		19-Aug-13		47.234245		-121.93519		trans_eros		1.60		4.15		23978148		3		0.6		2		0.4		

		ok				Samp0539		260		09NEW2128		Newaukum Creek - N Fork		12-Aug-14		47.234245		-121.93519		trans_eros		1.60		4.15		23978148		3		0.8		2		0.2		

		ok				Samp0087		261		09NEW2151		Newaukum Creek		18-Sep-14		47.224415		-121.931257		trans_eros		2.55		6.61		23977666		2		0.6		3		0.4		

		ok				Samp0540		261		09NEW2151		Newaukum Creek		28-Aug-12		47.224415		-121.931257		trans_eros		2.55		6.61		23977666		2		0.8		3		0.2		

		ok				Samp0541		261		09NEW2151		Newaukum Creek		04-Sep-13		47.224415		-121.931257		trans_eros		2.55		6.61		23977666		2		1				0		

		ok				Samp0071		268		09SOO1134		Soos Creek		18-Aug-15		47.336409		-122.135101		depo		39.39		102.02		23977812		2		0.6		3		0.4		

		ok				Samp0553		268		09SOO1134		Soos Creek		21-Aug-12		47.336409		-122.135101		depo		39.39		102.02		23977812		2		0.5		3		0.5		tie

		ok				Samp0554		268		09SOO1134		Soos Creek		14-Aug-13		47.336409		-122.135101		depo		39.39		102.02		23977812		3		0.6		2		0.4		

		ok				Samp0555		268		09SOO1134		Soos Creek		25-Aug-14		47.336409		-122.135101		depo		39.39		102.02		23977812		2		0.6		3		0.4		

		no		no dr area		Samp0638		951		5-037		Stillaguamish River - N Fork		03-Sep-10		48.230383		-122.090312		depo						24274635										

		no		no dr area		Samp0846		960		7-221		French Creek (Snohomish)		11-Aug-10		47.915396		-121.990731		trans_eros						24279162										

		no		no dr area		Samp0847		960		7-221		French Creek (Snohomish)		04-Sep-13		47.915396		-121.990731		trans_eros						24279162										

		no		too small		Samp0640		960		7-221		French Creek (Snohomish)		04-Aug-10		47.915396		-121.990731		trans_eros		0.90		2.33		24279162										

		no		no dr area		Samp0690		2228		BSE_21_GolfCrs		Boise Creek		06-Oct-14		47.195154		-121.953301		trans_eros						23981303										

		no		no NHDPlusv2 slope		Samp0740		373		cresup		Creswell Creek		05-Aug-10		47.994799		-121.980586				0.42		1.10		24279428										

		no		no NHDPlusv2 slope		Samp0781		812		EllisThCoPriestPt		Ellis Creek (Deschutes)		19-Jul-11		47.076595		-122.891136				1.03		2.67		23989391										

		no		no NHDPlusv2 slope		Samp0782		812		EllisThCoPriestPt		Ellis Creek (Deschutes)		16-Jul-12		47.076595		-122.891136				1.03		2.67		23989391										

		ok				Samp0952		889		KCSSWM-002 - Mountaineers		Chico Creek		19-Aug-10		47.586363		-122.729751		trans_eros		9.30		24.08		23990293		3		0.8		4		0.2		

		ok				Samp0953		889		KCSSWM-002 - Mountaineers		Chico Creek		19-Sep-13		47.586363		-122.729751		trans_eros		9.30		24.08		23990293		3		0.8		2		0.2		

		ok				Samp0967		1269		KCSSWM-008 - (Chico Trib)		Dickerson Creek		18-Aug-10		47.5831		-122.7168		trans_eros		2.33		6.04		23990301		2		0.5		3		0.5		tie

		ok				Samp0968		1269		KCSSWM-008 - (Chico Trib)		Dickerson Creek		02-Oct-12		47.5831		-122.7168		trans_eros		2.33		6.04		23990301		2		0.8		3		0.2		

		ok				Samp0969		1269		KCSSWM-008 - (Chico Trib)		Dickerson Creek		08-Sep-14		47.5831		-122.7168		trans_eros		2.33		6.04		23990301		2		1				0		

		ok				Samp0073		873		KCSSWM-009		Boyce Creek		19-Aug-15		47.608833		-122.9098		trans_eros		1.57		4.07		24287894		3		1				0		

		ok				Samp0970		873		KCSSWM-009		Boyce Creek		23-Aug-11		47.608833		-122.9098		trans_eros		1.57		4.07		24287894		3		0.8		2		0.2		

		ok				Samp0971		873		KCSSWM-009		Boyce Creek		16-Sep-14		47.608833		-122.9098		trans_eros		1.57		4.07		24287894		3		0.8		2		0.2		

		ok				Samp0062		1290		KCSSWM-018 - (Gorst Trib)		Parish Creek		22-Sep-15		47.5284		-122.7142		trans_eros		1.76		4.57		23990343		2		1				0		

		ok				Samp0996		1290		KCSSWM-018 - (Gorst Trib)		Parish Creek		06-Oct-11		47.5284		-122.7142		trans_eros		1.76		4.57		23990343		3		0.6		2		0.4		

		ok				Samp0997		1290		KCSSWM-018 - (Gorst Trib)		Parish Creek		04-Sep-13		47.5284		-122.7142		trans_eros		1.76		4.57		23990343		3		0.8		2		0.2		

		ok				Samp1064		1286		KCSSWM-043		Union River		13-Sep-10		47.5119		-122.7917		depo		7.06		18.28		24287216		3		0.8		2		0.1		

		ok				Samp1065		1286		KCSSWM-043		Union River		15-Aug-12		47.5119		-122.7917		depo		7.06		18.28		24287216		2		0.6		3		0.4		

		ok				Samp1066		1286		KCSSWM-043		Union River		24-Sep-15		47.5119		-122.7917		depo		7.06		18.28		24287216		2		0.8		3		0.2		

		no		no dr area		Samp1071		1788		KCSSWM-046		Dickerson Creek		02-Oct-12		47.586477		-122.714796		trans_eros						23990289										

		no		no dr area		Samp1072		1788		KCSSWM-046		Dickerson Creek		29-Aug-13		47.586477		-122.714796		trans_eros						23990289										

		no		no dr area		Samp1073		1788		KCSSWM-046		Dickerson Creek		10-Sep-14		47.586477		-122.714796		trans_eros						23990289										

		no		no dr area		Samp1074		1788		KCSSWM-046		Dickerson Creek		09-Sep-15		47.586477		-122.714796		trans_eros						23990289										

		no		no dr area		Samp1088		2280		KCSSWM-052		Lemolo/Klebeal Creek		02-Oct-14		47.7287		-122.6109		trans_eros						23990203										

		no		no dr area		Samp1089		2280		KCSSWM-052		Lemolo/Klebeal Creek		21-Aug-15		47.7287		-122.6109		trans_eros						23990203										

		no		no dr area		Samp1095		2516		KCSSWM-056		Wildcat Creek (Dyes Inlet)		11-Sep-15		47.589032		-122.736157		trans_eros						23990283										

		no		no dr area		Samp1096		2517		KCSSWM-057		Lost Creek (Dyes Inlet)		18-Aug-15		47.587552		-122.734523		trans_eros						23990297										

		ok				Samp1169		633		MackRed107		Mackey Creek		26-Aug-10		47.696021		-122.081867		trans_eros		1.85		4.79		24538294		3		0.8		2		0.2		

		ok				Samp1170		633		MackRed107		Mackey Creek		25-Aug-11		47.696021		-122.081867		trans_eros		1.85		4.79		24538294		4		1				0		

		ok				Samp1171		633		MackRed107		Mackey Creek		27-Aug-12		47.696021		-122.081867		trans_eros		1.85		4.79		24538294		3		0.8		4		0.2		

		ok				Samp1172		633		MackRed107		Mackey Creek		12-Sep-13		47.696021		-122.081867		trans_eros		1.85		4.79		24538294		4		0.8		3		0.2		

		ok				Samp1173		633		MackRed107		Mackey Creek		22-Sep-14		47.696021		-122.081867		trans_eros		1.85		4.79		24538294		3		1				0		

		ok				Samp1174		633		MackRed107		Mackey Creek		27-Aug-15		47.696021		-122.081867		trans_eros		1.85		4.79		24538294		3		0.7432950192		2		0.2567049808		

		ok				Samp1186		1060		MAY		May Creek (Skykomish River)		26-Aug-10		47.850936		-121.669858		trans_eros		8.47		21.94		23963667		4		1				0		

		ok				Samp1187		1060		MAY		May Creek (Skykomish River)		13-Sep-13		47.850936		-121.669858		trans_eros		8.47		21.94		23963667		2		0.7451737452		3		0.2548262548		

		no		rep issue		Samp1195		817		McLaneThCoDNR		McLane Creek		25-Jul-11		46.997729		-123.009667		depo		2.85		7.38		23990771										

		no		rep issue		Samp1196		817		McLaneThCoDNR		McLane Creek		15-Jul-12		46.997729		-123.009667		depo		2.85		7.38		23990771										

		no		no dr area		Samp1274		2010		PerryThCoHealth		Perry Creek (Deschutes)		28-Jul-10		47.04939		-123.00531		trans_eros						23990725										

		no		no dr area		Samp1275		2010		PerryThCoHealth		Perry Creek (Deschutes)		27-Jul-11		47.04939		-123.00531		trans_eros						23990725										

		no		no dr area		Samp1276		2010		PerryThCoHealth		Perry Creek (Deschutes)		23-Jul-13		47.04939		-123.00531		trans_eros						23990725										

		no		no dr area		Samp1277		2010		PerryThCoHealth		Perry Creek (Deschutes)		17-Jul-14		47.04939		-123.00531		trans_eros						23990725										

		no		too small		Samp1421		1247		stnftr115		Stillaguamish River - N Fork tributary		20-Aug-11		48.230478		-122.077969		trans_eros		0.97		2.51		24275167										

		no		too small		Samp1422		1247		stnftr115		Stillaguamish River - N Fork tributary		29-Aug-14		48.230478		-122.077969		trans_eros		0.97		2.51		24275167										

		no		no NHDPlusv2 slope		Samp0645		450		swlkrm		Coon Creek		17-Aug-10		48.071716		-121.963319				0.22		0.57		24279124										

		no		no NHDPlusv2 slope		Samp1429		450		swlkrm		Swartz Lake Creek		10-Sep-13		48.071716		-121.963319				0.22		0.57		24279124										

		ok				Samp1566		929		WAM06600-076119		Cottage Lake Creek		29-Sep-14		47.725774		-122.079922		depo		11.15		28.87		24538280		3		1				0		

		ok				Samp1567		929		WAM06600-076119		Cottage Lake Creek		09-Sep-15		47.725774		-122.079922		depo		11.15		28.87		24538280		3		1				0		

		no		no dr area		Samp1588		2011		WoodardThCoHealth		Woodard Creek		26-Jul-10		47.09142		-122.86323		depo						23989401										

		no		no dr area		Samp1589		2011		WoodardThCoHealth		Woodard Creek		03-Aug-11		47.09142		-122.86323		depo						23989401										

		no		no dr area		Samp1590		2011		WoodardThCoHealth		Woodard Creek		07-Aug-13		47.09142		-122.86323		depo						23989401										

		ok				Samp1594		459		WOODS298		Woods Creek (Monroe) - W Fork		09-Aug-10		47.902231		-121.907884		depo		21.72		56.25		23963795		2		0.8		3		0.2		

		ok				Samp1595		459		WOODS298		Woods Creek (Monroe) - W Fork		03-Sep-13		47.902231		-121.907884		depo		21.72		56.25		23963795		3		0.6		2		0.4		

										BIO06600-AUST02																		2		0.54		0.46		3		tie

										BIO06600-AUST02																		4		0.66		0.34		3		

								Samp1517		WAM06600-000987																		2		0.6666666667		0.3333333333		3

								Samp0135		WAM06600-000987																		4		0.8269230769		0.1730769231		3

								Samp1529		WAM06600-001556																		2		0.9807692308		0.0192307692		3

								Samp1530		WAM06600-001556																		2		1		0





Fair_BCGoutputs

		Calib		Calib notes		BCG_SampNum		Site ID		Site Code		VisitDate		Latitude		Longitude		Type_pSLOPE		Area_mi2		Area_km2		COMID_v2		nominal tier		nom mem		second mem		runnerup tier		close?		MMI score

		no		no NHDPlusv2 slope		Samp0244		111		08BEA3321		15-Aug-13		47.757983		-122.106299				1.71		4.43		24538212										

		no		no NHDPlusv2 slope		Samp0245		111		08BEA3321		06-Aug-14		47.757983		-122.106299				1.71		4.43		24538212										

		no		no NHDPlusv2 slope		Samp0246		111		08BEA3321		24-Aug-15		47.757983		-122.106299				1.71		4.43		24538212										

		ok				Samp0025		121		08CED2518		13-Aug-15		47.466198		-122.159083		trans_eros		1.83		4.74		24538448		4		0.8529411765		0.1470588235		3				36

		ok				Samp0276		121		08CED2518		27-Aug-12		47.466198		-122.159083		trans_eros		1.83		4.74		24538448		4		0.6		0.4		3				36

		ok				Samp0278		121		08CED2518		07-Aug-14		47.466198		-122.159083		trans_eros		1.83		4.74		24538448		4		0.6428571429		0.3571428571		3				32

		no		rep issue		Samp0277		121		08CED2518		08-Aug-13		47.466198		-122.159083		trans_eros		1.83		4.74		24538448												38

								143		08EVA3640				47.674662		-122.072706																		

		ok				Samp0167		165		08LAK3627		21-Aug-14		47.608613		-122.073354		trans_eros		1.41		3.65		24538348		4		0.5		0.5		5		tie		32

		ok				Samp0323		165		08LAK3627		13-Aug-12		47.608613		-122.073354		trans_eros		1.41		3.65		24538348		3		0.503649635		0.496350365		4		tie		38

		maybe		rep issue		Samp0110		165		08LAK3627		10-Aug-15		47.608613		-122.073354		trans_eros		1.41		3.65		24538348		4		1		0						28

		no		rep issue		Samp0324		165		08LAK3627		03-Sep-13		47.608613		-122.073354		trans_eros		1.41		3.65		24538348												32

								167		08LAK3699				47.541782		-122.064195																		

								168		08LAK3879				47.56535		-122.045569																		

		ok				Samp0341		173		08LIT2603		22-Aug-12		47.847646		-122.163836		depo		1.37		3.54		24538184		3		1		0						34

		ok				Samp0342		173		08LIT2603		12-Aug-13		47.847646		-122.163836		depo		1.37		3.54		24538184		3		1		0						36

		ok				Samp0343		173		08LIT2603		18-Aug-14		47.847646		-122.163836		depo		1.37		3.54		24538184		3		1		0						42

		ok				Samp0344		173		08LIT2603		26-Aug-15		47.847646		-122.163836		depo		1.37		3.54		24538184		4		0.8047619048		0.1952380952		3				36

		no		too small		Samp0518		251		09MIL0340		28-Aug-13		47.303209		-122.272324		trans_eros		0.71		1.83		23977850										

		no		too small		Samp0519		251		09MIL0340		04-Sep-14		47.303209		-122.272324		trans_eros		0.71		1.83		23977850										

		no		too small		Samp0520		251		09MIL0340		10-Sep-15		47.303209		-122.272324		trans_eros		0.71		1.83		23977850										

		ok				Samp0089		252		09MIL0390		20-Aug-15		47.303166		-122.260837		trans_eros		3.85		9.98		23977850		3		0.9803001876		0.0196998124		4				38

		ok				Samp0521		252		09MIL0390		30-Aug-12		47.303166		-122.260837		trans_eros		3.85		9.98		23977850		4		0.6		0.4		3				34

		no		rep issue		Samp0522		252		09MIL0390		12-Aug-13		47.303166		-122.260837		trans_eros		3.85		9.98		23977850												36

		no		rep issue		Samp0523		252		09MIL0390		21-Aug-14		47.303166		-122.260837		trans_eros		3.85		9.98		23977850												38

		no		no NHDPlusv2 slope		Samp0150		895		BiBi-026 - Canyon Creek		24-Jul-15		47.17819		-122.35834				1.09		2.81		23981663										

		ok				Samp0728		571		CoalBelRM4.0		08-Aug-12		47.542		-122.143		trans_eros		3.13		8.10		24538380		4		0.8		0.2		3		

		ok				Samp0729		571		CoalBelRM4.0		28-Jul-15		47.542		-122.143		trans_eros		3.13		8.10		24538380		4		1		0				

								86		GH_ARTO_0.30				47.300062		-122.622276																		

								1104		GH_NELY_0.02				47.344317		-122.647626																		

								896		GH_RAYN_0.04				47.31866		-122.65909																		

		no		too small		Samp0870		1605		HSRed210		25-Aug-11		47.709755		-122.124835		trans_eros		0.55		1.44		24538284										

		no		too small		Samp0871		1605		HSRed210		22-Aug-12		47.709755		-122.124835		trans_eros		0.55		1.44		24538284										

		no		too small		Samp0872		1605		HSRed210		09-Sep-13		47.709755		-122.124835		trans_eros		0.55		1.44		24538284										

		no		too small		Samp0873		1605		HSRed210		22-Sep-14		47.709755		-122.124835		trans_eros		0.55		1.44		24538284										

		no		rep issue		Samp0916		815		IndianThCoWheeler		25-Jul-11		47.035544		-122.881733		depo		1.72		4.45		23990757										

		no		rep issue		Samp0917		815		IndianThCoWheeler		12-Jul-12		47.035544		-122.881733		depo		1.72		4.45		23990757										

		ok				Samp0972		870		KCSSWM-010		28-Sep-11		47.609583		-122.5987		trans_eros		1.25		3.24		23990783		4		0.6		0.4		3		

		ok				Samp0973		870		KCSSWM-010		09-Oct-13		47.609583		-122.5987		trans_eros		1.25		3.24		23990783		3		0.6		0.4		4		

		ok				Samp0974		870		KCSSWM-010		08-Sep-15		47.609583		-122.5987		trans_eros		1.25		3.24		23990783		3		1		0				

		no		no NHDPlusv2 slope		Samp0977		1288		KCSSWM-012		30-Sep-10		47.6122		-122.6547				1.64		4.26		23989083										

		no		no NHDPlusv2 slope		Samp0978		1288		KCSSWM-012		01-Oct-12		47.6122		-122.6547				1.64		4.26		23989083										

		no		no NHDPlusv2 slope		Samp0979		1288		KCSSWM-012		22-Sep-14		47.6122		-122.6547				1.64		4.26		23989083										

		ok				Samp0998		1291		KCSSWM-019		02-Sep-11		47.523923		-122.682634		trans_eros		1.91		4.94		23990329		3		0.6		0.4		4		

		ok				Samp0999		1291		KCSSWM-019		09-Sep-13		47.523923		-122.682634		trans_eros		1.91		4.94		23990329		3		1		0				

		ok				Samp1000		1291		KCSSWM-019		22-Sep-15		47.523923		-122.682634		trans_eros		1.91		4.94		23990329		3		0.6		0.4		2		

		no		too small		Samp1006		867		KCSSWM-022 - Upper		22-Sep-10		47.810435		-122.521057		trans_eros		0.88		2.29		23990169										

		no		too small		Samp1007		867		KCSSWM-022 - Upper		04-Oct-11		47.810435		-122.521057		trans_eros		0.88		2.29		23990169										

		no		too small		Samp1008		867		KCSSWM-022 - Upper		16-Sep-13		47.810435		-122.521057		trans_eros		0.88		2.29		23990169										

		no		too small		Samp1009		867		KCSSWM-022 - Upper		01-Oct-15		47.810435		-122.521057		trans_eros		0.88		2.29		23990169										

		ok				Samp1028		1295		KCSSWM-030		29-Aug-11		47.8068		-122.6692		trans_eros		1.30		3.36		24287624		3		0.5242085661		0.4757914339		4		tie

		ok				Samp1029		1295		KCSSWM-030		18-Sep-13		47.8068		-122.6692		trans_eros		1.30		3.36		24287624		3		1		0				

		ok				Samp1030		1295		KCSSWM-030		26-Aug-15		47.8068		-122.6692		trans_eros		1.30		3.36		24287624		3		0.8		0.2		2		

		no		no NHDPlusv2 slope		Samp1031		880		KCSSWM-031		29-Sep-10		47.85565		-122.5716				0.78		2.02		24287496										

		no		no NHDPlusv2 slope		Samp1032		880		KCSSWM-031		22-Aug-13		47.85565		-122.5716				0.78		2.02		24287496										

								90		KP_DUTC_0.61				47.317284		-122.76854																		

		no		no NHDPlusv2 slope		Samp1175		1608		MacRed212		26-Aug-11		47.694974		-122.056067				0.59		1.53		24538288										

		no		no NHDPlusv2 slope		Samp1176		1608		MacRed212		23-Aug-12		47.694974		-122.056067				0.59		1.53		24538288										

		no		no NHDPlusv2 slope		Samp1177		1608		MacRed212		13-Sep-13		47.694974		-122.056067				0.59		1.53		24538288										

		no		no NHDPlusv2 slope		Samp1178		1608		MacRed212		11-Sep-15		47.694974		-122.056067				0.59		1.53		24538288										

		no		rep issue		Samp1182		738		ManzBain		16-Aug-10		47.674142		-122.551392		trans_eros		1.23		3.18		23990233										

		no		rep issue		Samp1183		738		ManzBain		16-Aug-11		47.674142		-122.551392		trans_eros		1.23		3.18		23990233										

		no		rep issue		Samp1184		738		ManzBain		21-Aug-12		47.674142		-122.551392		trans_eros		1.23		3.18		23990233										

		no		rep issue		Samp1185		738		ManzBain		21-Aug-13		47.674142		-122.551392		trans_eros		1.23		3.18		23990233										

		no		rep issue		Samp1390		735		SpringBain		16-Aug-10		47.643873		-122.566852		depo		1.52		3.93		23990275										

		no		rep issue		Samp1391		735		SpringBain		16-Aug-11		47.643873		-122.566852		depo		1.52		3.93		23990275										

		no		rep issue		Samp1392		735		SpringBain		22-Aug-12		47.643873		-122.566852		depo		1.52		3.93		23990275										

		no		rep issue		Samp1393		735		SpringBain		21-Aug-13		47.643873		-122.566852		depo		1.52		3.93		23990275										

		no		too small		Samp1400		1783		Stensland Lower		03-Sep-13		47.68585		-122.081875		trans_eros		0.55		1.42		24538302										

		no		too small		Samp1401		1783		Stensland Lower		10-Sep-14		47.68585		-122.081875		trans_eros		0.55		1.42		24538302										

		no		too small		Samp1402		1783		Stensland Lower		27-Aug-15		47.68585		-122.081875		trans_eros		0.55		1.42		24538302										

		no		too small		Samp1403		947		Stensland Middle		03-Sep-13		47.686306		-122.080869		trans_eros		0.48		1.24		24538302										

		no		too small		Samp1404		947		Stensland Middle		10-Sep-14		47.686306		-122.080869		trans_eros		0.48		1.24		24538302										

		no		too small		Samp1405		947		Stensland Middle		27-Aug-15		47.686306		-122.080869		trans_eros		0.48		1.24		24538302										

		no		too small		Samp1412		946		Stensland Upper		04-Sep-13		47.687381		-122.076594		trans_eros		0.43		1.11		24538302										

		no		too small		Samp1413		946		Stensland Upper		10-Sep-14		47.687381		-122.076594		trans_eros		0.43		1.11		24538302										

		no		too small		Samp1414		946		Stensland Upper		27-Aug-15		47.687381		-122.076594		trans_eros		0.43		1.11		24538302										

								925		WAM06600-053755				47.872103		-122.223749																		
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Table 1 
Key functions that occur in unaltered watersheds and the major stressors affecting these functions.  Data sources that can be used to 


evaluate the stressors are included parenthetically (see key at bottom of table). Within each function highly correlated stressors 


(correlation coefficients r > 0.7) were eliminated.  Table adapted from Flotemersch et al. (2016). 


 


Key function Description 


Major stressors 


Within channel Outside channel 


Hydrologic 


regulation 


(HYD) 


Maintenance of the natural timing, 


pattern, supply, and storage of water that 


flows through the watershed  


 


 Presence and volumes 


of reservoirs (NABD) 


 Stream channelization 


and levee construction 


(NA) 


 


 Percent of the watershed comprising agricultural 


land use (NLCD) 


 Total length and density of canals/ditches (NHD) 


 Percent imperviousness of human-related 


landscapes (NLCD) 


 Alteration to and spatial arrangement of riparian 


vegetation (LANDFIRE) 


 Boundaries, depths, and flows of aquifers (NA) 


 Groundwater use (NA)* 


Regulation of 


water 


chemistry 


(CHEM) 


Maintenance of the natural timing, 


supply, and storage of the major chemical 


constituents of freshwaters: nutrients 


(nitrogen & phosphorus), salinity or 


conductivity, total dissolved solids, 


hydrogen ions (pH), and naturally 


occurring minor constituents (e.g., heavy 


metals). Human-related alterations can 


include deviations from naturally 


occurring concentrations of these 


constituents or the inclusion of non-


naturally occurring constituents, such as 


pesticides and industrial chemicals. 


 Presence and volumes 


of reservoirs (NABD) 


 Stream channelization 


and levee construction 


(NA) 


 Atmospheric deposition of anthropogenic sources 


of nitrogen and acid rain (NADP) 


 Percent of watershed composed of urban and 


agricultural land uses (NLCD) 


 Fertilizer application rates (FERT) 


 Presence and density of wastewater treatment 


facilities (NPDES), industrial facilities (TRI), 


superfund sites (SUPERFUND), and mines 


(MINES) 


 Cattle density (NA)
*
 


 Alteration to and spatial arrangement of riparian 


vegetation (LANDFIRE) 


 Chemical constituents of groundwater (NA) 
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Table 1 


Continued. 


Key function Description 
Major stressors 


Within channel Outside channel 


Sediment 


regulation 


(SED) 


Maintenance of the volume and size 


composition of inorganic particles that are 


stored or transported through the stream 


or within lakes, wetlands, or estuaries. 


 Presence and volumes 


of reservoirs (NABD) 


 Stream channelization 


and levee construction 


(NA) 


 Alteration to and spatial arrangement of riparian 


vegetation (LANDFIRE) 


 Presence and density of mines (MINES), forestry 


practice (LANDFIRE), and roads (TIGER)  


 Agriculture (NLCD) weighted by soil erodibility 


(CONUS-SOIL) 


Hydrologic 


connectivity 


(CONN) 


Presence of hydrologic pathways for the 


transfer of matter, energy, genes, and 


organisms within watersheds. Systems 


can vary naturally in their hydrologic 


isolation (e.g., desert springs) or 


connectedness (e.g., the Everglades). 


 Presence and volumes 


of reservoirs (NABD) 


 Stream channelization 


and levee construction 


(NA) 


 Road/stream 


intersections 


(TIGER/NHD) 


weighted by stream 


reach slope (NHD) 


 Alteration to and spatial arrangement of riparian 


vegetation (LANDFIRE) 


 Density of ditches/canals (NHD) 


 Groundwater use (NA)
*
 


 Presence and density of wastewater discharge sites 


(NPDES) 


 Percent of riparian zone composed of urban and 


agricultural land uses (NLCD) 


Temperature 


regulation 


(TEMP) 


Maintenance of the full range of natural 


landscape features (both aquatic and 


terrestrial) required to maintain 


temperatures that support the aquatic 


chemistry and biota.    


 Presence and volumes 


of reservoirs (NABD) 


 Alteration to and spatial arrangement of riparian 


vegetation (LANDFIRE) 


 Percent of watershed composed of agricultural land 


uses (NLCD) 


 Percent of watershed composed of urban land uses 


in the riparian zone (NLCD) 


 Groundwater use (NA)
*
 


 Presence and density of wastewater discharge sites 


(NPDES) 
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Table 1 


Continued. 


Key function Description 
Major stressors 


Within channel Outside channel 


Habitat provision 


(HABT) 


Presence and maintenance of the 


full range of natural landscape 


features (both aquatic and 


terrestrial) that represent the 


complete set of conditions that 


are needed to maintain the natural 


diversity and abundances of 


aquatic biota.  


 Presence and volumes of 


reservoirs (NABD) 


 Alteration to and spatial arrangement of riparian 


vegetation (LANDFIRE) 


 Density of housing unit developments within 


riparian zones (TIGER) 


 Percent of watershed composed of agricultural 


land uses (NLCD) 


 Density of road/stream intersections 


(TIGER/NHD) 


 Density of roads within riparian zones (TIGER) 
*
County data were available for groundwater use and cattle density but were not utilized because of quality control and data resolution issues. 


KEY: 


CONUS-SOIL – Penn State University soil characteristics dataset, based on STATSGO (http://www.soilinfo.psu.edu/index.cgi?soil_data&conus)  


FERT – County-level estimates of N & P from commercial fertilizer (http://pubs.usgs.gov/sir/2012/5207)  


LANDFIRE – USFS and USDOI LANDFIRE Program (http://www.landfire.gov)  


MINES – USGS Mines Dataset (https://www.sciencebase.gov/catalog/folder/4f4e4767e4b07f02db47e0ad), USGS National Coal Resources Data 


System (NCRDS), and US Stratigraphy (USTRAT) data of coal mine sites (http://ncrdspublic.er.usgs.gov/ncrds_data)  


NA – Not available 


NAPD – National Atmospheric Deposition Program National Trends Network (http://nadp.sws.uiuc.edu/data/ntn) 


NHD – National Hydrography Dataset (http://www.horizon-systems.com/NHDPlus/NHDPlusV2_home.php)  


NABD – 2012 National Anthropogenic Barrier Dataset (https://www.sciencebase.gov/catalog/item/56a7f9dce4b0b28f1184dabd) 


NLCD – National Land Cover Dataset (http://www.mrlc.gov/nlcd06_data.php)  


NPDES – USEPA National Pollutant Discharge Elimination System (http://www.epa.gov/enviro/geo_data.html)  


SUPERFUND – USEPA Superfund Sites (http://www.epa.gov/enviro/geo_data.html)  


TIGER – US Census Bureau TIGER/Line Program (http://www2.census.gov/geo/pdfs/maps-


data/data/tiger/tgrshp2013/TGRSHP2013_TechDoc.pdf)  


TRI – National Toxic Release Inventory (http://www.epa.gov/enviro/geo_data.htm) 


[All websites accessed April 26, 2016, except CONUS-SOIL accessed July 25, 2016.]








24 
 


applied to most catchments within the CONUS regardless of NHD flow designation (i.e., 482 


intermittent versus perennial).  483 


How can our map be used to support conservation and restoration? – A major challenge 484 


in conservation and restoration of streams is determining where to best place limited financial 485 


resources towards these efforts. Our map of Pr(good) could provide an important tool for guiding 486 


these efforts within the US. For example, if the goal of a land manager is to identify and 487 


conserve streams that are in good biological condition, our map can be queried to select streams 488 


that meet these criteria. As an illustration, we selected streams that were within the upper 95th 489 


percentile of Pr(good)  values within each NARS region and mapped them by their Strahler 490 


stream order (Fig. 7). Within several regions (e.g., WMT), 1st order streams showed the highest 491 


potential for conservation. In contrast, 5th – 8th order streams showed the highest potential for 492 


conservation in the TPL region. Managers could use this type of information to develop 493 


strategies to maintain the biological integrity of these streams and rivers. In the WMT region, 494 


many of these streams occur on Federal land and their condition could be maintained through 495 


careful management of extractive land uses. In the TPL region, a strategy to maintain the 496 


biological condition of these rivers could include working with local land owners to plant and 497 


preserve riparian corridors in agricultural lands; a major land use category within this region. 498 


Furthermore, tributaries to these rivers could be restored to support the good condition predicted 499 


at these locations and to expand the distribution of streams in good biological condition from 500 


those identified in this query.  501 


To maximize the likelihood of successful restoration, additional information could be 502 


used in conjunction with our predictions. Restoration is most likely to be successful where the 503 


cause of stream impairment can be tied to local activity, but the upstream watershed remains 504 
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relatively intact (Harmon et al. 2012, Kail et al. 2015). Furthermore, likelihood of post-505 


restoration improvements in biological condition increase if nearby reaches are in good 506 


biological condition, which can act as a source of native taxa for recolonization of restored 507 


reaches (Lake et al. 2007, Palmer et al. 2014). Stream segments within the NHD that fit these 508 


criteria can be identified with queries of the ICI and IWI maps of Thornbrugh et al. (in review) 509 


and our map of Pr(good). First, NHD segments with both low Pr(good) and low ICI values could 510 


represent biologically impaired stream reaches where local factors (i.e., low ICI) contribute to 511 


this impairment. This query could be further refined by identifying those stream segments with 512 


high IWI values, suggesting an intact contributing watershed. Thus, the predicted biological 513 


impairment in these streams is likely due to local conditions and not to chronic upstream 514 


impairment. Finally, this pool of candidate streams could be further filtered by identifying those 515 


that have neighboring streams with high Pr(good), thus increasing the likelihood of dispersal of 516 


native taxa from nearby reaches. We applied an example of these criteria to the ICI, IWI, and our 517 


map of Pr(good). In this illustration we selected non-headwater streams with Pr(good) < 0.5 and 518 


ICI < 0.62 (i.e., the 1st quartile of ICI values), but with IWI > 0.75 (i.e., higher IWI than the 519 


national average). For headwater streams, we excluded the criteria of IWI > 0.75 because the 520 


catchment and watershed are the same geographic unit (Fig. 2), and restoration of the ICI would 521 


result in a commensurate increase in IWI as well. This query identified more than 8,000 km of 522 


streams within the CONUS that met these criteria (see Table 3 and Fig. 8). Notably, more than 523 


half of these stream lengths (4,833 km) were within the TPL region alone and were almost 524 


entirely comprised of 1st order catchments (Fig. 8), suggesting that local restoration efforts 525 


within this region could substantially improve biological conditions within the upper Mississippi 526 


Basin. Additional geospatial (e.g., land ownership) and local information (e.g., stakeholder 527 
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interactions) could be used to further refine this list of candidate streams. Although this approach 528 


may overlook worthwhile restoration efforts that do not meet the above criteria, it provides an 529 


objective and easily implemented way to prioritize candidate streams. Furthermore, these 530 


approaches to identify streams for potential conservation or restoration are flexible because we 531 


mapped predicted probabilities of good condition rather than condition classes (i.e., good versus 532 


poor). In this way, these criteria can be adjusted to expand or restrict the pool of candidate 533 


streams as needed.     534 


Model decisions and implications. – The model decisions we explored in this study 535 


substantially affected predictions produced by the final models and may provide insight into 536 


improving other ecological models. For example, several studies have examined the effect of 537 


variable selection on RF model performances (Evans et al. 2010). However, in an examination of 538 


model selection with the same data used here, Fox et al. (in prep) showed that variable selection 539 


played a negligible role in model performance and can lead to instability of model predictions. 540 


Instead, we found that balancing the number good and poor sites during model development, 541 


excluding fair sites, and developing regional models improved model bias and precision. 542 


Parallels to these decisions may be found in other ecological modeling contexts. One such 543 


parallel is imbalanced detections of occurrence in species distribution modeling (Haibo and 544 


Garcia 2009) and balancing observations in RFs should improve the sensitivity and specificity of 545 


these models. In addition, the availability of biological datasets has increased and their 546 


aggregation has become a common practice in ecological modeling. However, this scenario may 547 


be similar to our attempt at developing a single, national model and care must be taken to ensure 548 


consistency among datasets and avoid biased predictions.      549 






